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Al»fl 2, 1917 

Expenses for Stanford meeting: 

Stamped envelopes, 1 c. legal sise lO.SO 

Multigraphing dreular letter 1,25 

Printing ISO copies applicatkin for membership . . .' 2.75 

Total $9.80 


Examined and found correct. 

R. W. Doane, 

H. E. Buekb, 

Auditm. 

Chairman A. W. Morrill: There are a number of committees to 
be appointed as follows: 

RiaoLonoNs CoMimrEB 


H. J. Quayle 

G. P. Weldor 


E. 0. Eesig ' 


Membebshif CouiaiTEB 

H. S. Smith . . 


H. J. Quayle. 


H. E. Burke. 



AnomNO CkanoTTBB 

H.^. Burke 

R. W, Doane 


KoMiNATmo CouimTEB 

H. E. Burke 

R. W. Doane 


The last part of the business meeting was called by Chairman A. W. 
Morrill, Friday, April 6, 4.30 p. m. 

Chairman A. W. Morrill: At the urgent request of A. L. Bar- 
rows, Secretary of the Pacific Division of the American Association 
for the Advancement of Science, for the appointment of a del^ate 
to act on the afiBliation committee, especially to consider means of 
assistance in the national crisis, which is to meet at 5 p. m., R. W. 
Doane has been appointed to serve for the ensuing year. 

It was proposed by the secretary that other entomological societies 
of the Pacific Slope be invited to participate in the meetings of the 
Pacific Slope Branch in the future. Such meetings would be of mutual 
benefit and would have a tendency to stimulate work in all., This 
proposal was made in the form of a motion by H. E. Burke and sec- 
onded by R, W. Doane. Carried by the house. 

Chairman A. W. Morrill: We will now have fie r^rt of the 
nominating committee: ' 
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-EBPORT OF THE NOMINATING CXIMMITTEE 

For chainnan G. P. WNdon 

For vice-chailBOMl H. J. Qoayls 

For Becretaiy-treasnrer E. 0. Easig 

H. E. Buses, 


R. W, Doans, 
Nminating Committee. 

REPORT OF THE MEMBERSHIP COMMITTEE 

The membership committee approved of the following applications for member- 
gliip with the recommendation that they be nubmitted to the regular membeiuhip 
committee of the association for final action; 

Day, L. H., Hollister, Cal. Penny, Donald D., Berkeley, Cal. 

Ferris, G. F., Stanford University, Cal. Severin, Henry H. P., Berkeley, Cal. 
Freeborn, Stanley B., Berkeley, Cal. Vickery, R. K., Saratoga, Cal. 

Cray, Geo. P., ^keley. Cal. Wells, R. W., Bozeman, Mont. 

Henderson, W. W., Logan, Utah. Woodworth, H. E., Berkeley, Cal. 

Herbert, F. B., Los Gatos, Cal. 

• «* ' 

By vote of the house the report of the nominating committee was 
accepted and the secretary instructed to cast the ballot for the election 
of the ofScers named. 

The report of the membership committee was accepted with the 
instructions that the applications be referred to the general committee 
as proposed. 

Upon motion of the house the meeting was adjourned. 

E. 0. Essiq, 
Secretary. 


PART n. PAPERS AND DISCUSSIONS 

Tt was impossible to report the discussions following the papers as 
no official reporter was secured for this purpose and rather, than give 
a partial account, this part of the meetings has been omitted. 

CHAiRjiAN A. W. Morrill : The first paper on the program is one 
prepared by myself and is as foOows: 

COTTON PESTS m THE ARID AND SEMI-ARID SOUTHWEST 

By A. W. Mobbill, Phoenix, Arizona 

During the past few years there has been a notable increase in 
cotton production in the arid and semi-arid Southwest. This increase 
is of interest inasmuch as it has tended to offset the losses morf 
Mexican boll weevil in the humid region of the cotton belt. It 
IS of furtbw interest since in Arizona and to a small extent flso 
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in California, a kind of cotton, Bgj^ian, is being produiCed for which 
other sections of the country are not adapted and for which . there wil 
be an increasing demand as the Mexican boll weevil damage to the 
Sea Island cotton industry in the Blast increases. 

The growth of the cotton industry in west Texas is shown by a 
comparison of a series of recent years with an earlier series. For the 
seasons of 1899, 1900, 1901 and 1902 the west Texas counties lying 
west of the ninety-eighth meridian, produced on the average 17 per cent 
of the total crop of the state whereas for the seasons 1911, 1912 , 1913 
and 1914 the same section produced on the average about 27 per cent 
of the state’s crop. 

In the extreme arid portion of the southwestern United States 
cotton has become firmly established as an important crop within the 
short space of seven years. In 1909 the total cotton production of the 
states of California, Arizona and New Mexico amounted to only 390 
bales whereas in 1916 the production had reached a total of over 
S2,000 bales in these states. The New Mexico acreage is virtually m 
extension of the west Texas or semi-arid cotton-growing region and 
is of not as much interest as presenting new problems in economic 
entomology as are cotton-growing districts of Arizona and California. 
These are located in the most arid section of the United States where 
the annual rainfall averages less than eight inches. With its im- 
portant relation to the dairy and beef feeding industries, cotton 
growing has become one of the corner-stones of agricultme in this part 
of the arid Southwest. Its direct returns to this region amounted to 
about six million dollars for the past season and it is expected that it 
will become a twenty million dollar industry within a few years. 

The development of this new industry as briefly outlined has devel- 
oped also the need for special protection against the introduction of 
pests and for a practical knowledge of other cotton pests which already 
exist in the arid Southwest. The existence in parts of southern 
Arizona of a native species of wild cotton plant {Thurbma tkespesiodes) 
with its native insect enemies introduces an element of possible danger 
and a factor which is h^ily interesting from the scientific standpoint. 

Cotton growing in A arid and semi-arid Southwest is confined 
to the Lower Sonoran Ha of the Lower Austral life zone and to the 
Tropical region on theWwer Colorado. Passing westward from the 
ninety-eighth meridian in Texas, a marked difference in the pests of 
cotton is soon noted. Certain ones are found in abundance which 
do not ficcur or are rarely found in the humid region, others commonly 
found in both regions become more injurious to cotton and still others 
becmlly^^ so. Further differences are noted between different 
lodlities just as local differences 0 (%ur in the humid cotton belt. 
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In thifpaper no attempt is made to name all of the different species 
of insects which have been found on cotton or in cotton fields. There 
aie dosens <rf insects, especially among the Hemiptera, which are 
commonly found on the cotton plant and which are recognized as 
capable of becoming injurious biit which are not known to have done 
notic^le damage to cotton so far. In the future some of these 
species will increase injuriously from time to time, usually in restricted 
localities, while others which have already demonstrated their in- 
juriousness will from time to time become temporarily of little or no 
consequence as cotton pests. ' 

Hemipteba 

Up to the present time the insect order Hemiptera has provided 
the largest number of the more destructive cotton pests found through 
the section under consideration and in Arizona and California, at least, 
these insects promise to become the most troublesome group judged 
from their contoined capacity for damage to cotton. 

In west Trnms the llftchuela (Chkrochroa ligaia) (12 and 13) is 
the most prominent plant bug having a history as a cotton pest. This 
insect has been taken at various points in southern Arizona. It was 
found feeding on the bolls of Thurberia in the Santa Rita Mountains 
but so far as known has not been taken on cultivated cotton in Arizona 
or California. It occurs in the Salt River Valley, a single specimen 
having been taken near Mesa on alfalfa. 

The brown cotton bug {Euschistus aerms) of the humid cotton- 
growing state^ (13) is represented in Arizona cotton fields by one of 
the same genus {E. impidiventris) which up to this time has proven 
to be our most common pentatomid cotton pest. This has been of 
common occurrence on cotton in the Salt River Valley and in the lower 
Colorado Valley near Yuma but like its eastern relative its injurkais- 
ness is due to its general occurrence in small numbers in almost all 
cotton fields rather than to fluctuating abundance and occasionally 
severe outbr^ks. 

The Arizona cotton stainer (Dysdtrcus albidiveMris) has been the 
cause of the most severe local insect injury A cotton so far observed 
is the Salt River Valley (17). It has also bera found on cotton in the 
Gila Valley near Sacaton but has not been reported from the cotton- 
growing district of southwestem Arizona and southeastern California. 
Another Pyrrhocoiid bug, Euryopthalmus (=Lorp«s) sucaindm, is 
common and widely distributed in the arid Southwest but there is 
ccly one record of its occurring on cotton in sufficient numbers to do 
Mticeable injury. This observation (13) was made in western Texas, 
m the extreme arid Southwest it has been taken on cotton near Bard, 

difornia; Florence, Arizona; and Mesa, Arizona. 
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The western leaf-footed plant bug (Leptoghsaus gotihlSg) which 
has been noted as an bnemy of cotton in northern Mexico ( 13 ) is very 
abundant in parts of southern Arizona and has been taken on cotton in 
the Salt River Valley and at Bard, California. Its favorite food ij 
the fruit of the pomegranate but it should be regarded as a cotton 
pest owing to its known capability for damaging the boUs and oc- 
casional injury to cotton may be expected from this species, as is done 
in the humid cotton sections by its eastern relatives (L. phyllopus and 
L. oppositus). 

The tarnished plant bug (Lygus protensis and its varieties)' was 
observed by Mr. W. D. Pierce of the Bureau of Entomology as injurious 
to cotton squares in the Imperial Valley in California in 1913 andthe 
same species has since proven quite destructive locally (16) in the 
Salt River Valley in Arizona. Although this insect occurs throughout 
■the eastern cotton belt it does not appear to have attracted attention 
as a cotton pest except in Arizona and California. 

Orthoptbra 

Four or five species of Orthoptera have placed this insect order 
ahead of the Lepidoptera and of about equal grade with the Hemiptera 
in the total amount of damage to cotton in the arid Southwest. The 
most generally destructive species is the differential grasshopper 
{Mdanoplus differentialis) well known also as a cotton pest in the 
humid sections (15). In the Salt River Valley ranking next to the 
differential grasshopper are two species of the genus Schistocerca 
{S. vega and S. ehothone) which are common in cotton flilds and in one 
locality in 1913 proved exceedingly destructive (14). During 1916 a 
species of cricket was one of the most destructive cotton pests in the 
Imperial Valley, necessitating the replanting of several hundred acres, 
according to Mr. E. A. McGregor of the U. S. Bureau of Entomology, 
who, in connection with his cotton insect investigations, is giving 
special attention to this pest. Grasshoppers are also reported as 
among the leading Imperial Valley cotton prats. 

Lepidoptera 

The arid Southwest has an extremely formidable list of lepidop- 
terous enemies of cotton, although the combined damage so far 
has not Bfeen very extensive. This list includes the cotton bollworm 

^'The late 0. Heidemann identified several lota of this material as “Lggvt jirofcn- 
»t»,” "Lygm prateneiv var. iineoioriiu,” “Lygvx pratensii var." and “isjw 
near pralemit." Evidently Lygm praiensie is a variable specieB and it will requ^ 
special study to properly distinguirii the southwestern forms as subspecies or to 
prove that they are merely color varieties. 



June, ’17) . MORRILI,: SOUTHWESTEEN COTTON PE6TS Sll 

{Udiothv the cotton leafworm {Ahhama argiUacea), the salt 

mareh caterpilftr (Estigmene ocrasa), the cotton boll cutworm [pTodenia 
ornithogalii), the fall webworm (Hyphardria cunea), the western army 
cutworm iChorkagrotia agrestis) the cotton leaf perforator (Bucadatrix 
Diurberidla) and an undetermined bollworm which attacks the bolls 
of the Arizona wild cotton. 

In their consideration of the distribution and destructiveness of 
the cotton bollworm in relation to life zones, Quaintance and Brues (21) 
say: “In Texas, from about the ninety.eighth meridian westward, the 
bollworm rapidly becomes of less and less importance along with the 
diminishing rainfall.” In Arizona and California cotton-growing dis- 
tricts the bollworm attacks corn as extensively as it does in the humid 
eastern cotton states but for some as yet unexplained reason the insect 
has thus far done very little damage to cotton in these sections. 
It is noteworthy, however, that in the arid Laguna district in Mexico, 
about 500 miles south of Phoenix at an elevation of 3,700 feet, the 
cotton bollworm has during certain seasons caused heavy losses. 

The cotton leafworm was found on Thurberia plants in the mountain 
canyons of southeastern Arizona, and on cultivated botton in the Salt 
River Valley and near Tucson in the summer of 1913. The next season 
it was found in Graham County in eastern Arizona where cotton was 
being tried out on a small scale about 75 miles from any other plantings. 
The insect has not been found near Yuma although carefully searched 
for and Mr. McGregor of the U. S. Bureau of Entomology informs me 
that he failed to find a single specimen of the leafworm in the Imperial 
Valley in 1916. In one instance the writer observed a Salt River 
Valley Egyptian cotton field partially defoliated by the leafworm but 
this was late in the season and apparently no material damage was 
done to the crop. 

The salt marsh caterpillar is a common pest in Salt River Valley 
cotton fields but there is no record of its injury to cotton elsewhere 
in the arid Southwest. The injury from this insect is sporadic and the 
occasional local outbreaks which have been noted have apparently been 
due to the insects having completely consumed the supply of a preferred 
food plant, a common weed known as the yellow-flowered ground 
cherry {Physalia angidala var. linkiam). 

The cotton boll cutworm and the fall webworm can only be recorded 
^ among those cotton pests present in Salt River Valley fields. The 
actual damage noted in any case has been inappreciable. 

Cutworms did considerable damage in the spring of 1916 in one 
locality in the Salt River Valley, necessitating the repTariting of 
several acres where the use of poisoned bran was not resorted to in time. 
Attempts to breed out the insects were unsuccessful but it is be- 
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lieved that all specimens of the worms found were “western army 
cutworms.” 

The cotton leaf perforator is a cotton pest which is evidently native 
of the arid Southwest. It was originally found on the Arizona wild 
cotton but has since appeared on cultivated cotton in the Salt River 
Valley (15) and the Imperial Valley (11), strongly indicating that the 
insect has other native food plants than the Thurberia. If, however, 
the Arizona wild cotton is the insect’s only native food plant and the 
Salt River Valley infestation is traceable to this source, the insect 
may have been carried to the Imperial Valley by means of cotton seed 
shipments. Owing to the activity of parasites this insect is not 
considered a very serious cotton pest although in 1914^ it was very 
abundant in the Salt River Valley and in 1916 in the Imperial Valley. 

The unidentified Thurberia or wild cotton bollworm is considered 
by the writer to be more widespread and destructive to its food plant 
than is the wild cotton weevil. The fuR grown larva is robust and 
about an inch in length and the adult is therefore a moth which we 
may presume to be fairly cabbie as a flier.* It is to be expected 
that this insect will be found in the cotton fields of the Casa Grande 
or Salt River Valley in Arizona within a few years. In captivity the 
worms feed as readily on Egyptian cotton bolls and squares as upon the 
Thurberia cotton and the importance of the insect as a pest will 
depend on its adaptability to conditions in irrigated cotton fields at 
elevations much lower than their present known limits. 

CoLEOPTBBA 

While the Mexican cotton boll weevil {Anlhommus grandis) has 
made some progress into the western section of Texas it has not thus 
far been able to fuUy adapt itself to semiarid conditions (8, 9, 10, 18). 
This does not in the writer’s opinion preclude the possibility of this 
insect quickly adapting itself and proving injurious if introduced into 
the extreme arid sections where cotton is grown entirely-under irriga- 
tion. 

'The Thurberia or Arizona wild cotton (A. grandis thurberia) weevil 
which is found only in and near certain mountain ranges in south- 
eastern Arizona is properly regarded with apprehension. It is a form 
of the cotton boll weevil which is thoroughly adapted to arid conditions 
but at present it is harmless, and may remain so indefinitely. In the 
event that it appears at any tinae in the future in the cotton fieW* 
of the Casa Grande Valley — a new district where cotton will be grown 

'Attempts to rear the adult have so far been unsuccessful. Ih. H. G. Dyaf) ^ 
examined specimens of the lame, noted that they resembled those of 
pyndis, a worm which attacks cotton bolls in Trinidad. 
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this season, located about fifty miles from the insects’ present range— 
the suspension of cotton growing in the district for one season would 
offer a practical means of complete eradication. The Arizona cotton 
fields have been closely inspected in the past in order that this and 
other cotton pests may be promptly detected in the event of their 
introduction. Proportionally more attention will be given to the new 
cotton district mentioned which lies between t^e Salt River Valley and 
the Santa Catalina Mountains. Even with its proximity to the cotton 
fields of Arizona, the wild cotton weevil is insignificant in comparison 
with the pink bollworm as a menace to the cotton industry of the 
arid Southwest. This latter pest will be mentioned again. The 
relation of elevation to the future distribution of the weevil in the 
arid Southwest is an interesting subject for conjectures but not a 
safe matter to investigate. The insect has been found at elevations 
from about 2,750 to 7,000 feet but is reported by Goad (3) as more 
abundant on plants growing at elevations from 3,500 to 5,000 feet. 
The cotton' plantings in the Casa Grande Valley are all below 1,600 
feet elevation and in the Salt River Valley below 1,300 feet. The 
discontinuance of cotton growing near Tucson, permanently it is 
hoped, has removed the most important element of danger, which 
consisted practically of an intermediate step between the present 
habitat of the weevil and the important cotton-growing districts of 
lower elevations. 

Homoptera 

The cotton aphis {Aphis gossypii) is the only representative of 
the Homoptera which has so far proven injurious to cotton in the arid 
Southwest. In the season of 1914 this insect, known in the older 
cotton states as a cotton pest only on account of occasional injury to 
very young plants, was notably destructive to cotton throughout the 
greater part of the growing season in the Yuma and Imperial Valleys 
(15). While no appreciable injury has so far been reported it is 
interesting to note that adults of a species of the insect family Aleu- 
rodidse were observed on cotton in the Imperial Valley by Mr. W. D. 
Pierce in 1913 and a similar observation was made by Mr. Pierce and 
the writer in the Salt River Valley. The possibility of white flies be- 
coming injurious to cotton occasionally is shown by a statement from 
hlr. E. A. McGregor of the U. S. Bureau of Entomology, located in the 
Imperial Valley in cotton insect investigations, who writes concerning 
them: “They frequently rise in clouds as one brushes through the 
rows.” In the humid cotton belt we have a record by Ashmead of 
cipiilar abundance of an Aleyrodid {Asterochiton abutiloneus) in Missis- 
sippi with but slight injury. 
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Thtbanoi^ra 

The only notable injury to cotton in the United States by insects 
of the order Thysanoptera is that by a trffltern species, the bean 
thrips {Heliothrips fasdatm) in the Imperial Valley (7 and 20) . This 
species occurs in the Salt River and Yuma Valleys and has been 
noted as injuring heans in the former section but so far has not been 
found on cotton in Arizona in injurious numbers. However, temporary 
injury to a few young cotton plants by another species (Microthrips 
piercei) was once noted in the Salt River Valley (14). 

Acabina 

Two species of mites occur in Arizona which are of interest in a 
consideration of cotton pests. The common two-spotted mite 
(Tetranychus bimacidatus) is a pest of violets and sometimes of straw- 
berries in the Salt River Valley but there is no record of its occurrence 
on cotton anywhere in the arid Southwest. From the fact that hot 
dry weather is favorable for this pest in the East we must regard it as 
dangerous in its possibilities as a pest of cotton. The second represen- 
tative of the Acarina referred to above is the wild cotton blister mite 
(Eriophyes Ihurberice Bks.) which is quite destrpctive to the Thurberia 
plant and would be an undesirable addition to our list of pests of 
cultivated cotton if it were to spread from its present habitat. This, 
so far as known, is 'limited to certain mountain canyons in southern 
Arizona. 

In a general consideration of cotton pests a more or less arbitrary 
^andard must be set in deciding what species are worthy of mention. 
As has been stated, it is not the writer’s intention to include in this 
paper a complete list of insects which have been collected on cotton 
and which are capable of doing damage. Only those concerning which 
definite observations have been recorded are mentioned herein. In 
comparison with the humid cotton belt it is interesting to note that 
to date the arid Southwest has a list of 20 species of insects which can 
be definitely recognized as pests of cultivated cotton and in addition 
two species of insects and one mite which are pests of Thurberia or 
Arizona wild cotton, making a total of 23. 

East of the ninety-eighth meridian there are at least 42 insect pests 
and one mite concerning which we have definite records of appreciable 
injury to cotton. 

The order Lepidoptera leads in both sections, having 18 in the 
Bast and eight in the West. The order Hemiptera foDows ^ith U i" 
the East and six in the West.^ Four reiwesentatives of the order 

•Including one which is common in the arid Southwest of this country and wrict 
is known as a cotton pest from observations in arid nmUiem Mexico, wliich m » 
general way belongs to the same cotton zone.^ 
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Orthoptera are listed for each ^tion. Of the Coleoptera there are 
^ eastern cotton enemies and two western — counting Anihonmnus 
jrondis and A. grandia Ihurberue as two species. The order Hymenop- 
tera contributes two species to the list of cotton enemies in the East 
jnd none in the West, Homoptera two in the Bast and one in the West, 
Thysanoptera none in the East and one in the West. Of the Acarina 
there is onh species which has proven injurious to cotton in the East 
and one in the West — this latter one being confined at present to wild 
cotton. 

Eight species are injurious to cotton in both the humid and arid 
sections while at least two of the eastern species, the false chinch 
bug {Nysius anguataius) and the two-spotted red spider (Teiranychua 
himedatita), are common in some and probably all of the cotton 
growing localities of the arid Southwest but have not yet proven 
injurious. 

A survey of the insect enemies of cotton is of special interest at 
this time when the industry is confronted with the most serious menhoe 
which has ever appeared on the North American continent. The 
presence of the pink bollworm {Gdechia gosay-pielh) in the Laguna 
district of northern M^co (23) calls for the most vigorous measures 
for its extermination for the protection of the cotton industry of the 
United States, whatever difficulties may be involved in a problem of 
this kind on foreign soil and even if the expense amounts to ten million 
dollars or to twice this amount. Even the entrance of our country into 
» great war in the interests of humanity should not blind us to the 
danger in the existence of this insect at our very doors. There is no 
single product of the soil which is of as great importance and so in- 
dispensable to mankind as cotton and with our past experience with 
the Mexican boll weevil and the extensive investigation of miscel- 
laneous cotton pests made during the past few years it is now generally 
acknowledged. Bast and West, even in new cotton-growing districts, 
that the continued success of this great industry is more dependent 
on the exclusion, control and eradication of insect pests than on any 
other factor. 
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in cotton fields in Durango, Mexico, is also mentioned. 

(iL4) Morrill, A. W, ^^ton Pests, Fifth Annual Report, Ariz. Comm. Agr. 4 
Hort., pp. 38-48. December, 1913. A discussion of the boUworm, cotton 
leafworm, wd tiro grasshopper pests {Sdiistooerea wga and slmf^one) of 
cotton and their remedies, also of ArUhonomw grand^ thvrberue, the Thur- 
beria or wild cotton boUworm and the Thuiheria blister mite {Eriophyes sji.)- 
The following cotton pests are mcBitmiied: cotton boU cutworm {PTodenvi 
omiihogaUi)’, the Mexican Concbuela; the gniii bug; leaf-footed plant bug 
{Leptoglossus swwftw); the bordered plant bug .(Euq/oj^halmu8 siuxindus), 
the cotton aphis {AphU gosnpii) and the cotton red spider (Tetranyck^ 
bimacuialui). Injury to cotton by Miemthripf^nmei on one occasion >s 
noted. 
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(15) MoSBSUvv^ W, eottonPe«t8,8UUiAmiualBfiport,Aris.Comm.Agr.&Hort., 

pp. 37-^. Decent, 191A A discussion of the cotton aphis injury 
at YuBia in 1914 and rehtion of Hippodomia amvergem to its control, of the 
salt im& caterpillar, cotton leafworm, cotton bollworm, the differential 
grasshopper (Afetonophu differaUialii) and the cotton leaf perforator, 

( 15 ) MoanitJi, A. W. Cotton Feets, Seventh Annual Report, Ariz. Comm. Agr. 

& Hmrt., pp. 41, 43-45. December, 1915. Includes a discussion of a tar- 
nisbedplant bug (determizred as hygvs sp. near pratensis ) with mention of the 
cottOT le»f perforator, the red spider (Tarmychm Umaculaim) and the boll- 
worm. 

( 17 ) Morwu., a. W. Cotton Peats, Eighth Annual Report, Ariz. Comm. Agr. 

& Hort., pp. 45-49. December, 1916. Includes an extended discussion 
of cotton Stainer injury to cotton bolls with special reference to the Arizona 
cotton Stainer (Dysdercta albidwenlrie), also notes concerning the scarcity of 
the cotton leaf perforator in 1916 evidently as a result of control by parasites 
and of the occurrence on cotton in southern Arizona in 1916 of the bollworm, 
pentatomid bugs, cutworms and Caryaa validm. 

(18) PisncE, W. D. The Occurrence of a Cotton Boll Weevil in Arizona. Jour. 

Agr. Research, vol. I, No. 2, pp. 89-98. November, 1913. This includes 
notes on the occurrence of the Arizona wild cotton weevil in Arizona. This 
insect is described as Anthanomus ffrandis ikurheriot and distinguished by 
comparative studies from A. grandis. 

(19) PiEECK, W. D. and Moehill, A. W. Notes on the Entomology of the Arizona 

Wild Cotton. Proc.£nt. Soc. Wash., vol. XVI, No. 1, pp. 14-23. March, 
1914. This consists in a report on explorations and observations made by the 
authors in 1913. Notes are included on the wild cotton boll weevil, the 
cotton leafworm, the Thurbeiia bollworm, a blister mite, a Cecidomyid gall 
maker, a mealy-bug, the cotton leaf perforator of bucculatrix and a lepi- ' 
dopterous leaf folder {Dvdmtmii defieda), A total of eighty-three different 
species of insects and mites are mentioned including twenty-five which may be 
classed as injurious. 

{20} Russell, H. M. The Bean Thrips. Bui. 118, Bur. Ent., U. S. D. A., p. 30. 
October, 1912. This bulletin contains four paragraphs quoted from notes by 
y. L. Wildermuth concerning injury by the bkan thrips [Hdwthripafaaciaiia) 
to cotton in the Imperial Valley during 1910 and 1911. ' 

(21) Quaintanc*, a. L, and Brues, C. T. The Cotton Bollworm. Bui. 50, Bur. 

Ent., U. 8. D. A., pp. 28, 29. 1905. Contains on pages mentioned a brief 
r statement oonoerning status of the bollworm in the Lower Sonoran area of 
the lower Austral life zone. 

(22) Townsend, C, H. T, The Cotton Square Weevil of Peru and its Bearing 

on the ^11 Weevil Problem of North America. Jour. Econ. Ent., vol. 4, 
No. 2, pp. 244-248. April, 1911. The writer presents his views in regard 
to the future development of cotton growing in the arid Southwest with 
special reference to the supposed immunity of this section to the cottem 
boll weevil {Antionomm gnndis). 

(23) — . — Pmir Bollworm. Jour. Econ. Ent., vol. X, No. 1, p. 225. A note 

concerning presence of Odtdda g<mypidla in northern Mexico. 


^-^bairman a. W. Morbill: The next paper on the program will 
** presented by Dr. H.' H. P. Severin. 
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MEDITEBRANEAN FRUIT-FLY (CERATITIS CAPITATA WIED ) 
BREEDS m BANANAS 

By Hunrt H. P. Sevebin, Pb, D. 

In an article entitled, “Banana as a Host Fruit of the Mediterranean 
Fruit-Fly,” Back and Pemberton (1, p. 802) “seriously question the 
statement” made in one of my publications (6, p. 70) that the “fmit- 
fly was also bred from a half-ripe banana under field conditions.” 
Four scientists have bred the Mediterranean fruit-fly from bananas. 
Back and Pemberton, however, endeavor to cast doubt upon the re- 
sults obtained by three of these naturalists. The reader is entitled to 
the data which I shall quote from scientific journals and correspond- 
ence. 

My seriously questioned statement, that the f‘ fruit-fly was also 
bred from a half-ripe banana under field conditions,” was published 
in an article (6) which was read in more expanded form before the 
American Association of Economic Entomologists. Since the editor 
of the JouHNAL OF ECONOMIC Entomology, in which- this article was 
published, requested me to give a brief summary of the paper read, 
the sentence in question was condensed from several statements pub- 
lished in an earlier and more detailed paper (6). 

I quote verbatim the statements which were published in my sum- 
'marized paper (6): ‘iin the last number of the Journal of Economic 
Entomology, V, No. 6, pages 443-451, we published a paper entitled, 

‘ Will the Mediterranean Fruit-Fly {Ceratitis capitala Wied.) Breed in 
Bananas under Artificial and Field Conditions?’ There is no question 
of doubt but that the Mediterranean fruit-fly will occasionally breed 
in ripe and over-ripe bananas under Hawaiian conditions. The fruit- 
fly was also bred from a half-ripe banana under field conditions.” It 
is evident that I referred the reader in my summarized paper (6) to 
the earlier and more detailed paper (5). 

I now quote the statements which were published in our earlieJ and 
more detailed paper (5, p. 448); “During the mosquito campaign, 
when the banana trees were cut down in Honolulu, hundreds of bunches 
of bananas were examined to see if there was any evidence that the 
pest was breeding in bananas under field conditions. Hundreds of 
bananas containing maggots were removed from these bunches and 
placed in jars containing sterilized sand. From these bananas a small 
number of Mediterranean fruit-flies, numerous specimens of an An- 
thomyid, Aciitochata pulvinata Grims.; two species of Ortalids, 
Euxesta annonoe Fabr. and Notogramma stigma Fabr^ and a numbw 
of species of Drosophilidte were bred. The fruit-flke -were bred from 
but two bananas, one of which when taken from the bunch was 



June, 


aKVEBIN: MBaOITEBEANEAN FBTJIT-FLY 


319 


decayed lie flower soar and had a bruise extending through the 
peel. This banana when removed from the bunch was yellow in color 
beneath fiie decayed area and gradually shaded over to green towards 
the other end.” It was this banana which I referred to as a half- 
ripe banan^ Ui the previous quoted paragraph. It is evident that 
the Mediterranean fruit-fly was not bred from bananas growing under 
natural conditions, due to the fact that the fruit was removed from 
bunches on trees that had been cut down. 

Back and Pemberton (1, p. 802) also write, “The fact that Severin 
reared numerous specimens of the decay flies, Acrilachceta pulvinata, 
Evxesta annotuB Fab., and Notogramma stigma Fab., besides a number 
of species of Drosophilidse, is ample evidence that the trees from which 
the two fruits were taken had been cut sufliciently long for decay to 
have started in many fruits, had he not stated that one of the two 
fruits from which he reared adult flies was in a bruised and decaying 
condition and that its pulp had already turned yellow beneath the 
decayed area.” In their evidence submitted, however, the authors 
fail to take into consideration that we (5, p. 448) have published the 
fact that “the Anthomyid and two species of Ortalids mentioned 
above were also bred frequently from green Chinese bananas removed 
from bunches on growing trees in banana plantations. These bananas 
were decayed around the flower scar. . . 

Kirk (3, p. 9), of New Zealand, was forced to burn consignments 
of fruits, including the banana, because they were infested with the 
maggot of the Mediterranean fniitrfly. Back and Pemberton (1, pp. 
801-2) state that ^‘from the arrangement of the text of Kirk’s bulle- 
tin, the Mediterranean fruit-fly {Ceralilis capitata) is definitely listed 
as a banana pest. The bulletin is, however, a compilation taken for 
the most part verbatim from various articles on fruit-flies appearing 
in the Reports of the .^ricultural Department of New Zealand, or 
from circulars issued by the department. A person unfamiliar with 
the Australian situation is at a Iok to know to which of several fruit- 
fly pests reference is made in the reports of fruits found infested by 
maggots at t6e ports of entry. Thus, in the Thirteenth Volume of 
the Agricultural Reports, 1905, where the list including the banana 
among those fruits found infested was originally publisl»d, no refer- 
ence b made to either the Queensland or the Mediterranean fruit-fly; 
‘t b merely stated that the fruits Ibted were burned because found 
infested with the ‘ dread maggot.’ In the report for 1906 it b definitely 
stated that only the Queensland fruit-fly (Dacus tryoni) was reared 
that year from a list of fruits including the banana. The biologist of 
Western Australia in hb report for the year 1898 stated that the 
Queensland fruit-fly had bwn brought to Western Australia in 
i>nnanas.” 
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In order to convince the most skeptical that the Mediterranean 
fruit-fly was bred from bananas by Kirk, of New Zealand, 1 shall 
publish the following sentences from a letter written March 5 , 1913 
by Kirk to me on this subject; “The Mediterranean fly which is 
mentioned in my reports as having been obtained from bananas 
and pineapples were bred from maggots obtained from imported 
fruit of those varieties. I eannot now state positively the variety of 
banana. . . 

Back and Pemberton (1, p. 802) write, “French, of Victoria, Aus- 
tralia, states that adults of the pest were reared from bananas (Musa 
sp.) exported from Queensland, Australia, and that on many occasions 
he has proved eggs to have been deposited in green bananas before 
shipment from Queensland to Melbourne. Both Kirk and French are 
aware that the Queensland fruit-fly (Docks tryoni) is a pest of bananas 
grown in Queensland and that confusion between the two fruit-flies 
might occur if observations were made by untrained inspectors.” 

The following quotation shows that French (2, p. 4) and his son con- 
ducted the breeding experiments of the Mediterranean fruit-fly from 
bananas on one occasion at least: “The following is an account of 
some experiments, dealing with the Mediterranean fly, which were 
carried out by the Assistant Entomologist (Mr. C. French, jun.) and 
myself during 1906.” 

“The larvse of this fly were found in bananas imported from Queens- 
land on the 14th August, and on being placed in the breeding jars 
pupated on the 20th August; the perfect insects emerged' on the 4th 
October and lived for several weeks, water, with a little sugar added, 
being the food placed at their disposal.” 

In the Hawaiian Islands certain varieties of bananas are not immune 
from the attacks of the Mediterranean fruit-fly under natural condi- 
tions. Mr. J. C. Bridwell, formerly in connection with the Hawaiian 
Board of Agriculture, bred the Mediterranean fruit-fly from ripe 
bananas of the Popoulu variety and from a green M«a variety. The 
Moa variety, however, was mature and about to turn yellow and in 
addition, the peel was so cracked that the pulp .was well exposed 
(1, pp. 795-6). 

Biblioorapht 

(1) Back, E. A and Pbkbbrton, C. E., 1916. Banana aa a Host Fruit of the 
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( 5 ) Severih, Hj H- JP- BBd Habtuno, W. J., 1912. Wfll the Mediterranean Fruit- 

fly (CffofiSa cajnlata Wied.) Breed in Bananas under Artificial and Field Con- 
ditions' Jour. Econ. Ent. V, No. 6, pp. 443-451. 

(6) Seteew, H. H. P., 1913, Precautions Taken and the Danger of Introducing 

tbe.Meditaianean Fruit-fly (CeratUis capilaia Wied.) into the United States. 
Jour. E(»b. Ent. VI, No. 1, pp. 63-73. 


Chaibsian a. W. Mokrill: As we shall probably have plenty of 
time we might as well discuss the papers as we go along. Discussions 
are now in order. 

Mr. Dudley Moulton, Prof. R. W. Doane, E. 0. Essig and Dr. 
Severin took part in the discussion which followed. 

Chairman A. W. Morrill: The next paper will be read by Mr. 
G. F. Ferris. 


methods for the study of mealy-bugs 

By G. F.' Feeeis, Stanford UrmorsUy, California 

The economic importance, both actual and potential, of certain of 
the mealy-bugs renders the problem of recognizing the various species 
one of more than nierely academic interest. It is the problem of dis- 
criminating between foe and foe or foe and neutral and thus it is of 
direct interest and of directly perceptible importance to the economic 
entomologist especially in California where certain species of mealy- 
bugs are among the worst of pests. 

However, it is no exaggeration to say that of the nearly 100 species 
of mealy-bugs and their allies thus far described from North America, 
includmg some 35 from California, not more than three or four are 
recognizable at aU on the basis of the existing literature if taken apart 
from their typical host and their type locality. Furthermore these 
three or four are not at all times and under all circumstances recog- 
nizable with certainty, even upon the basis of the direct comparison 
of specimens, by means of the methods and the characters at present 
in use. 

In support of this latter statement I may adduce as evidence the 
fact that I have at hand at the present time a slide mount of a Pseu- 
dococcus determined by one who is perhaps as familiar with the 
mealy-bugs of this state as anyone and labeled “Pseudococcas eitri.” 
The slide contains four specimens and of these three are Pseiidococeus 
^ongiopinus and one is Psevdococcus obseurus, or as it is better known, 
Pieudococciw bdkeri. This is a confusion of three of the most widely 
spread and uust familiar species of the state. Nor is this by any 
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means an isolated instance of the confusion of these species. Tq 
emphasize further the degree of confusion that exists in this group it 
may be added that the material labeled “type” of one species de- 
scribed from this state contains specimens of three species belonging 
to as many different genera. Another species is based ugpn the male 
of a Ceroputo and the female of a Pseudococcus and there are at least 
two others which appear to be baaed -upon two different species. 

The existence of the present unsatisfactory conditions affords 
grounds for a justly severe criticism of the methods of systematic 
entomology as they have been applied in this particular group. How- 
ever, this is a question which it would be out of place to pursue further. 
The present paper is concerned only with a consideration of the means 
by which the existing conditions may perhaps be changed for the better. 

The present confusion may be ascribed to two factors, operating 
both separately and together. 

Of these factors one is to be found in the continued use by coccidol- 
ogists, as specific criteria, of the relative lengths of tiie segments of 
the antenne, expressed in the so-called antennal formul®. The weak- 
ness of these antennal formul® as diagnostic characters has been im- 
plied or even openly admitted even by those who have most consist- 
ently clung to them and has been most conclusively demonstrated by 
Smith' who found that the formul® of ten anterm® of each of five 
species of Pseudococcus “varied as much as the spetifically diag- 
nostic formul® published for aU the species of Pseudococcus.” Yet it 
is upon such characters as these that most authors have based their 
new species and their discussions in regard to specific relationships. 
Other characters usually given as supplementary to the antennal 
formul® are Equally non-significant, as was also pomted out by Smith 
in the paper already referred to. 

Attempts have been made to refine the usual method of presenting 
these antennal formul® by embodying them in graphs, but the result 
is hardly satisfying for no clue is afforded by these graphs to the 
specific identity of the individuals upon which the graph is based. In- 
asmuch as two or even more species may occur together upon the 
same host this objection is serious. Furthermore, the construction 
of such graphs requires several individuals and does not aid in the 
identification of isolated specimens. 

The effect of the use of these formul® has been not only to render 
useless practically all the published descriptions but also, because of 
the painfully evident variability of the antenn®, to induce the belief 
that the mealy-bugs are inherently variable in all their structures, 

' anith, P. E. Specifie Charactere Used in the Graus Pswidocoecus. Anhth 
Entomological Society of America, vol. 4, pp. 309-327. (1911.) 
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and pres®at no stable characters upon which determinations may be 
based. As a mattm’ of fact such a conclusion is very far mdeed 
from the actual facts. 

The second factor, and that with which this paper is really concerned, 
lies in the lack of a satisfactory technique for the preparations of 
specimens for study. The usual method has been to clear the speci- 
mens in caustic potash and then to mount in balsam or to mount in 
balsam without clearing, the results in either case not being especially 
fortunate. In somq cases the specimens become so clear that it is 
even difficult to find them on the slide and in no case can anything 
more than the antenn® and legs be seen without an inordinate amount 
of eyestraining. In nearly all cases the characters that are actually of 
the greatest value can not be seen at all. Because of all this, determina- 
tions made by the comparison of specimens with types are frequently 
no more to be relied upon than those made upon the basis of the litera- 
ture. 

The solution of the difficulty lies in the utilization of a means of 
staining the specimens in order to accentuate the characters that are 
of especial importance. This is a method that has not usually been 
popular, probably in part because the methods usually recommended 
are more or less time consuming and in part because it has not really 
been shown that these methods produce results of any especial value. 

For the staining of coccid preparations in general and for the par- 
ticular method here advocated the author claims no eriginality what- 
soever. It is believed, however, that it has not before been asserted 
that for the satisfssctory study of mealy-bugs and their allies the use 
of properly stained preparations is not only desirable but is in fact 
necessary. It is the non-use of such methods that has previously 
prevented at least one author from producing results that would have 
rendered the present paper entirely unnecessary. 

The method used has been essentially that recommended by Staf- 
ford* for use with Diaspine scales, but with modifications chiefly 
directed toward a general reduction in the amount of time consumed. 
It is applicable to other insects than coccids for it has proven eminently 
satisfactory for use with certain aphids, particularly Chermes and 
Phylloxera, and ■mth the lacv® of Cecidomyid*. The stain usedMs 
Magenta Bed and may be purchased in liquid form. It should be 
diluted to one-half or one-fourth its original strength with water when 
used. . 


In its essentials the method is extremely simple. The specimens to 
^ prepared a re boiled in caustic potash in the usual maimer and then 

^tafford, E. W. Studies in Diaapinine Pygidia. Annals Entomological Society 
“ Mnerica, vol. 8, pp; 67-73. (1918.) 
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removed to clean water in which the body contents are washed out 
with more than usual care. They may then be transferred directly to 
the stain, which for this purpose is most conveniently contained iu 
deep-hollow slides having a ground glass surface upon which data may 
be written, covered with a cover glass and set away. Six hours in the 
staiii is sufficient, this being in strong contrast to the 100 hours recom- 
mended by Stafford. The specimens are removed from the stain into 
95 per cent alcohol in which the excess stain is washed out, are then 
placed for an insCant in carbol-xylene and mounted m balsam. 

The result is a preparation in which all chitinized portions, the 
antenn®, legs, seta and chitinized areas, are stained a more or less 
deep red while the remainder of the derm is left practically unstained. 
It not only becomes easier to study the characters ti^t can be seen in 
the usual mounts but other characters are brought out that are not 
ordinarily to be seen and that have not, as far as I am aware, pre- 
viously been noted by any one. 

Smith' has pointed out the possible value as specific criteria of the 
“oerrari” or groups of pores and differentiated spines that occur on 
the margin of the body and these structures are indeed of much impor- 
tance. In fact it is probable that a much more satisfactory basis for 
generic groupings can be found in the number of pairs of these cerrari 
than in the characters at present used and they are also of value for 
the recognition of species. 

In addition to these oerrari, however, there occur in some species, 
certain chitinized and deeply staining areas associated especially with 
the cerrari of the aiml lobes and op the \!entral side of these lobes. It 
is these areas of which I have previously spoken as characters not 
previously noted. They are remarkably constant in shape and extent 
and permit the instant and certain recognition of some species. In 
other species they are not present, in which case the cerrari alone 
must be relied upon. With the use of ali these characters, the cerrari, 
the dorsal and ventral body set® and the chitinized areas, the dis- 
tinguishing of the various species of mealy-bugs becomes in general 
practically no more difficult than the distinguishing of the various 
species of diaspine scales. The differences are readily appreciable and 
$re no more variable than^'those which must be used in almost any 
group. Given proper study, upon the basis of ade(]uate material and 
with the aid of the methods here advocated, or of equivalent methods, 
the present confusion in the “soft scales” should rapidly disappear. 

^ Smith, P. E. A Study of Some Specific Ch&mcters of the Gtaius Pseudococcua. 
Journal of Entomobgy and Zoology, vol. 6, pp. 69, Si, figs. (IJflS.) 
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The p^er was followed by a discussion by several members as to ' 
jiore det^ in the methods used. 

ChaibmaW a. W. Morrill; The next paper will be presented 
by H. E. Burke.. 

notes on some western BUPRESTIDiE' 

By H. E. Buhke, 

SpeciaUai in F(freat Entomoloffy, Bureau of EiUonnology, V. S. Department of 
Affricidlure 

During the past fifteen years various members of the Branch of 
Forest Insect Instigations, Bureau of Entomology, U. S. Department 
of Agriculture, nave made a number of ’^observations on the life-his- 
tories and food plants of numerous species of western flathead borers or 
Buprestidse. Some of these species are injurious to native and intro- 
duced fruit and shade trees and some other species may soon become 
so. One wood-infesting species has become a household pest and is 
doing some damage to interior wood work in the mountain towns. 

Most of the species discussed inhabit deciduous trees but a few 
that may become pests of coniferous shade trees are included. In all 
cases the host plants listed are those from which the larva of adult has 
been taken from'the wood or bark and not just resting on the foliage 
or bark. The fact that, adults are found on the foliage or bark of a 
plant time after time is a good observation and worthy of record. It 
is also a good indication that the terer lives in the plant. There are 
cases, however, where it is not true and, in the writer’s opinion, no 
plant should be listed as a host plant of a boring insect unless the 
insect is found living in the plant. 

Some of the observations made on the feeding and egg-laying habits 
of the adults have suggested new methods of control and also, when 
considered with the Kfe-history studies, new taxonomic relations. 

In all, forty-fovu' species ate listed. Forty-three of these ate western 
and from the following states: South Dakota, Montana, Colorado, 
New Mexico, Idaho, Utah, Arizona, Washington, Oregon and California. 
One southern species is included to complete the host plants of the 
genus Trachykele. There are no records from Wyoming and Nevada 
but many of the species listed undoubtedly occur in those states. 

The names as given follow Henshaw’s “List of the Coleoptera of 
America, North of Mexcio. ” Many of the genera are in a deplorable 
state but the names given are those commonly used. The doubtful 
species have been verified hy Mr. W. S. Fisher of the Branch of Forest 

^ Published by pOToiswn of the Secretaiy of A^culture* 
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Insect Investigadons, Prof. E. C. Van Dyke bf the Uiuyissity of Cali, 
fomia and Prof. H. C. Fall of Pasadena, CaHfomia. 

Dicerca 'prolmgcia Lee.— Specimens from South Dakodi, Colorado 
Montana, Utah, Oregon and California; mines wood gf injured, dying 
and dead trees; willow (Soiiz sp.), aspen (Popufus ifemidoides) and 
black cottonwood (P. trichocarpa); flies from July to September; feeds 
on bark of host plant; may attack planted poplars. 

Dicerca obsewra Fab. — What appears to be this common eastern 
species has been taken at Chico, Califomia, in the wood of the Oregon 
ash (Fraxinus oregond); mines wood of injured, dying and dead trees; 
the eastern host plants are white oak (Quercus alba Linn.) and per- 
simmon (Diospyroa virginiana); flies from April to September. May 
beconie injurious to planted oak, ash and persimmoite 

Dicerca harnii Cr.— Montana, Idaho, WashingtOT, Oregon and 
California; mines wood of injured, dying and dead trees and shrubs; 
white alder (Alnus rhomhijdia), mountain alder (A. tenuifolia), moun- 
tain mahogany (Cercocarpus parvif olive), plum {Prunvs domeatica), 
sweet cherry (P. avium), sumach {Rhus glabra ocddetddlis), poison oak 
{Toxicodendron dicersildba), California buckeye {JSsculus californm), 
coffee berry {Bhamnus calif omica), deer brush {Ceanofhus irUegerrinm), 
blue brush {C. thyraiflorus), buck brush (C. euneaius) and snow berry 
{Symphoricarpos racemsus); flies from March to August; attach 
domestic plum and cherry and probably other fruit trees; causes severe 
injury to the alder. 

Dicerca sp. dose to divaricata Say — Montana and Colorado; niines 
wood of dying and dead trees? mountain birch {Betvla fontinalis), 
mountain alder {Alnus tenuifolia), 1)itter cherry {Prunus emarginata) 
and chake cherry {P. demissa); flies from July to September; may 
attack planted birches and rosaceous fruit trees. 

Trachykele blondeli Mars. — ^Washington, Oregon and CaKfomia; 
mines wood of normal, injured, dying and dead trees; giant arborvits 
{Thuja plicata), monterey cypress {Cupresms maarocarpa), McNab 
cypress {C. macnabiana) and western juniper {Junipe^ occidentalis)', 
ies from April to August; attacks planted cypress aiid probably other 
planted cedarlike trees. 

Trachykele opvlenta Fall — Califomia; mines wood of nprmal, injured, 
dying and dead trees; California bigtree {Sequoia wukingtoniana) and 
incense cedar {lAbocedrus decurrens) ',Sies April to June; attacks planted 
incense cedar and probably bigtree and redwood. 

Trachykele nimbosa Fall — Oregon and Califomia; mines wood of 
normal, injured, dying and dead trees; alpine hemlock (Tsuga merten- 
mm), white fir {Abies concolor) and red fir (A. magmfiea)', flies during 
June and July; may attack plahted fir. 



>171 BUKKB: NOTES ON WESTERN BUPRESTIDAE S27 

ffoehyki^ UconUi Go^— Virginia, North Carolina, South Carolina 
(jnd Lomsaha; mines wood of injured, dying and dead trees; bald 
Jypress (r(Wod»«« dwtieium); flies from March to July; may attack 
planted bald cypress. 

PmUmta cyan^s Say (f)— Colorado, New Mexico and Utah; 
nun^ wood of injured trees; aspen {Popvlm tremuloides) and common 
cottonwood (P. deltoides ) ; flies from August to September; may attack 
planted poplars. 

Pcedlonota ferrea Melsh. (?) — California; mines bark and wood of 
injured trees; aspen (Popvlus temuloides) and nuttall willow (Salix 
witaK); flies from July to September; may attack planted willows 
and poplars. 

Pacilonota tKwevra Say (?) — Montana and Oregon; mines bark of 
normal trees; bTa<^ cottonwood (Popuhis trichocarpa) ; flies in July 
and August; lays res eggs in crevices in the bark; may attack planted 
cottonwoods but according to Mr. Josef Brunner prefers the older 
thick-barked trees. 

The classification of this genus is in a deplorable state and all of 
these species may be wrongly identified. 

Bupreitis cmftuens Say— -Colorado, Utah and California; mines 
wood of injured, dying and dead trees; aspen (Populus tremuloides) 
and common cottonwood (P. deltoides); flies from July to September; 
attacks planted cottonwood. 

Melanophila drummondi Kirby— Practically all of the Rocky Moun- 
tain and Pacific states; mines inner bark and outer wood of normal, 
injured, dying and dead trees; western larch (Larix ocddentalis), 
Engelmann spruce (Piceo erigelmdnn.i), sitka spruce (P. sitcherms), 
western hemlock (Tsuga heterophylla), alpine hemlock {T. mortensiana), 
douglas spruce (Pseudotmga taxifolia), alpine fir {Abies lasiocarpa), 
lowland fir (A. grandis), white fir (A. concolor), lovely fir (A. amabilis), 
noble fir (A. nobUis) and red fir (A. rrutgnijica); flies from May to 
September; atihcks and kills many trees, also causes defects to form in 
the wood of others; may attack coniferous shade trees. 

Heretofore, has been mixed with the following species. Melano- 
phila sp. — California; mines inner bark and wood of normal, injured, 
dying and dead trees; yellow pine (Pinm ponderosa), jeffrey pine 
(P-jeffreyi) and digger pine (P. sabiniana); fliesfrom June to August; 
hills many seccmd growth trees and assists Dendroctonus species to 
hill others. 

Melanophila genMlis Lee. — Practically all of the Rooky Mountain 
and Pacific states; mines inner bark and wood of normal, injured, 
dying and dead trees; sugar pine {Pinas lamberliana), yellow pine (P. 
ponierosa), rock pine (P. scopulorum) and jeffrey pine (P. jeffreyi); 
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flies from March to August; attacks and kMs small and lar^ trees- 
very injurious to second growth in some localities; is the principal 
enemy of the sugar pine outside of Dendroctonus montieoles Hopk. ' 

Meiamphila iritrusa Horn — Colorado and California; mines inner 
bark of injured, dying and dead trees; sugar pine (Pinua hmhertimui), 
yellow pine (?. ponderosa) and rock pine (P. scopidoram)-, flies in June 
and July; usually lives in the suppressed limbs and tops but sometimes 
infests saplings; the larva indicates that it is quite different from the 
other Melanophila. 

AnOuixia anogaater Lap. — Practically all of the Rocky Mountain 
and Pacific states; mines bark and outer wood of normal, injured, 
dying and dead trees and shrubs; sugar pine {Pinna lamhertiana), 
pinon pine (P. edulis), yellow pine (P. ponderosa), Jeffrey pine (P. 
jeffreyi), digger pine (P. aabiana), knobcone pine (P. atlenuata), Mon- 
terey pine (P. radiaia), douglas spruce (Psendolavgataxi/olia), weeping 
willow (Salix babylonica), garry oak {Quercw garryana), mountain 
mahogany (Cercocarpus parvifolius), service berry (AmelancUer 
alnifolia) and redbud (Cercis oceidentalis); flies from March to Septem- 
ber ; commonly lives in the branches but often attacks and kills saplings 
and shrubs; very injurious to the redbud in some localities. It appears 
to the writer that there must be several species mised. 

Chrysobothria femorata Fab.— Mcmtana, Colorado, Idaho, Arizona, 
and California; mines inner bark and wood of normal, injured, dying 
and dead trees; willow (Salix sp.), aspen {Popvluairemnloidea),hkeii 
cottonwood (P. trichocarpa), lombardy poplar (P. nigra italica), gambel 
oak (Quercna gambeli), live oak (Q. chryaolepia), black oak (Q. cali- 
fomica), wild plum (Prunua americana), prune (P. domestica) and 
imported maple (Acer dasycarpum)', flies from March to September; 
sometimes causes severe injury to poplar and maple shade trees as well 
as fruit trees. Many of the published records of this species in the 
west refer to Chrysobothria mali. 

Chrysobothria mali Horn — Oregon and California; ndnes inner bark 
and wood of normal, injined and dying trees and shrubs; arroyo willow 
(Salix lasiolepis), mountain mahogany (Cercocarpus parvifdliua), apple 
(Pyrus mains), ohristmas berry (Heleromeles arbuHfdlia), plum (Primus 
domestica),- v^d plum (P. eubcordaia), peach (P. pertica), Oregon 
maple (Acer macrophyllnm) and box elder (A. negundo) ; flies from May 
to August; lays its eggs singly in crevices in the bwk; causes severe 
injury to shade and fruit trees; all of'the Chrysobothria reared from 
the apple in California by the writer are of this speries. These tearing 
Were from Siskiyou, El Dorado and Los Angeles counties. 

Chrysobothria nixa Hogn — California; mines inner bwk and wood 4 
normal, injured, dying and dead trees; incense cedar (Libocedms decsr- 
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rens) and monterey cypress {Cuprestm nuurocarpa)-, flies from March 
to August; kiJls saplings and small trees. Very common in felled 
incense fedar. Reared once from the monterey cypress by Mr. F. B. 
Herbert. 

Thrincopygf ambiens Lee. — ^Arizona; mines flower stems of the sotol 
(Pasyliri^n wheeleri); flies July and August; may infest yuccas and 
closely related plants. 

Polyce^a californica Leo. — Oregon and California; mines wood of 
injured, dying and dead. trees and shrute; cottonwood {Populus fre- 
xmli), white alder (Alntts rhombijolia), garry oak (Querent garryana), 
douglas oak (Q. douglatii), interior live oak (Q, wislmni), black oak 
{Q. adifomica), mountain mahogany (Cercocarpus pamfolitis), apple 
(pyrus mdus), pear (P. communis); Christmas berry {Heieromeles 
arhutifoUa), almond (Prunus amygddus), redbud (Cerm oceidentalis), 
Oregon maple (Acer macrophyllum) and manzanita (Arctostaphylos 
mida); no specimens |^llected flying; emerges from host plant early 
in summer; causes some injury to fruit and shade trees. 

Polycesta data Lee.— Arizona; mines wood of injured, dying and 
dead trees; Arizona white oak (Quereus arizonica), emory oak (Q. 
mmyi), white leaf oak (Q. hypoleuca), hackberry (CeUis reticulata) and 
Arizona sycamore (PlanUmm vsrighiii); no specimens collected flying; 
causes some injury to shade trees. 

Polycesta vdam L. & G.— Arizona; mines wood of injured, dying 
and dead trees; catsclaw (Acacia greggii), mosquite (Prosopis juliflora) 
and palo verde (Cercidium torreyanum); no specimens collected flying; 
causes some i^ury to shade trees; may attack introduced acacias. 

Acmeodera nmabilis Horn — Arizona; m in es wood of dead trees; 
alder (Alnus tenuifolia); may attack shade trees. 

Acmaodera plagiaticauda Horn — California; .mines wood of injured 
shrubs; manzanita (Arctostaphylos tiisczdo); may injure planted shrubs. 

Acmceodera angelica Fall — California; mines wood of injured and 
dying trees an'd shrubs; douglas oak (Qttercus douglasii), poison oak 
(Toxicodendron diversUoba), deer brush (Ceanothus integerrimus) and 
buck brush (C. cunsaius) ; may injure planted oaks and shrubs. 

Acmceodera he’firurnii Lee. — California; mines wood of injured and 
dying trees; garry oak (Quereus garryana), douglas oak (Q. douglasii), 
interior live oak (Q. mslizeni) and pear (Pyrus communis); flies in 
May and June; injures fruit and shade trees by mining the wood and 
weakening the trunk. 

Acmceodera acuta Lee. — California; mines wood of injured and dying 
trees; douglas oak (Quereus douglasii); may injure planted trees. 
,AcmteodeTa eannesea Lee. — California; mines wood of injured trees; 
interior live oak (Quereus widieeni); flies from May to July; injures 
shade trees. 
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Amaodera van dykei F*U— California; mines wood o{ iijjured roots' 
interior liveoak {Quereut wUlizeni) ; flies from May to July; may attack 
shade trees. 

Aermodera cuiUota Fall — Arisona; mineo wood of injured and dying 
trees; alder {Alnus tenuifoHa); may attack shade trees. 

Acnmodera sp. near prorsa FaU. — California; mines wood of scars on 
living trees; interior live oak (Quereus wisKieni) and black oak (Q. 
calif omica); may injure shade trees. 

Acmatodera mariposa Horn — Oregon and Qalifomia; mines wood of 
injured and dyingshrubs; mountain mahogany (CercoemTUM parvifoUn) 
Christmas berry (Heteromeles arbutifoUa), poison (Toxicodendm 
diversiloba), coffee berry (Rhamnut califomica), deer brush (Ceanothus 
integerrimus), blue brush (C. tkyraijlorus) and redbud {Cerm ocdden- 
talis)-, flies from April to June; feeds on the foliage of the hostplant; 
may attack planted shrubs. 

Acnueodera sp. near, pukhdla Herbst. — CoWado and Utah; mines 
wood of injured and dying trees; gambel oak*$u«rcMs gambelii); flies 
in July; may attack shade trees. 

Chrysophana placida Lee. — Colorado, Utah, Washington, Oregon 
and California; mines cones and wood of normal, injured, dying and 
dead trees; mountain white pine {Pinus monticola), sugar pine {P. 
hmberliana), single leaf pinon (P. nwnophylla), yellow pine (P. pon- 
derosa), rock pine (P. scoptdorum), jeffrey pine (P. jeffreyt), lodgepole 
pine (P. murrayana), digger pine (P. sdtnniana), knobcone pine (P. 
attenuata), alpine hemlock (PaMpa merlensiana), douglaa spruce (Pesuda- 
tsuga taxifolia), alpine fir (Ahm Umoearpa), white coneolor), 

red fir (A. magnijica) and giant arborvitse (Thuja plicala)-, flies from 
March to September; is destructive to seed crop of knobcone pine; 
damages pine window and door casings in buildings and may attack 
wood of planted coniferous trees. 

Agrilus angelicas Horn — California; mines twigs and small branches 
of normal trees; live oak (Quereus agrifolia); flies from May to July; 
feeds on the foliage of the host plant; lays its eggs singly on the outer 
bark of the twigs; girdles and kills twigs and smaU branches; damages 
shade trees by causing a ragged or scraggy appearance; takes two 
years for the life cycle. The published records on this distinct species 
are under Agrilus politus Say. 

Agrilxis sp. — California; mines bark and wood of branches and main 
trunks of normal shrubs and trees; madrone (ArinUus mensiesii) and 
manzanita (Aretostaphylos marwmita and A. viseida); flies from May 
to August; feeds on the foliage of the host plant; lays its eggs singly 
bn the smooth bark of the branches and trunk; girdles and kills branchs* 
and causes the formation of enlarged gaUspIftkes two years for the life 
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cycle; may damage ornamental shrubs and shade trees. Some tax- 
onomists confflder this the same as the preceding species but the lite- 
l^istory and habits indicates that it is distinct. 

Agrilus niveiventns Horn — California; mines inner bark and wood 
of normal and dying trees; lombardy poplar (Pojmlus nigra italica)-, 
flies from May to August; feeds on the foliage of the willow (Saiix 
lasiandra and S. Umolepis) and the host plant; lays its eggs singly in 
crevices in the bark; girdles and kills shade trees, sometimes causing 
severe damage. 

AgrUu^i/ranvlatus Say— Colorado and Montana; mines inner bark 
and wood of normal, dying and dead trees; willow (Saiix sp.), black 
cottpnwood (Popuhn irichocarpa) and common cottonwood (P. dd- 
ioides); girdles and kills limbs and trunk. Injurious to shade trees 
in Colorado. 

Agrilus anxius Gory— ^outh Dakota, Montana, Colorado, Idaho 
and Utah; mines iimer b,j,rk and wood of normal, dying and dead trees; 
aspen (Populus tremuloides), common cottonwood (P. deltoides) and 
mountain birch (BAulafonlinalis); flies from May to August; girdles 
and kills branches and trunk; causes severe damage to shade trees. 

Agrilus acutipennis Mann. — Colorado; mines inner bark and wood 
of normal, injured and dying trees; gambel oak (Quercus gambelii)-, 
ffies from June to August; feeds on the folis^e of the host plant; lays 
its eggs in the crevices of the bark; girdles and kills branches and 
trunk; very destructive to native groves of oak in Colorado according 
to Mr. George Hofer. 

Agrilus polipus Say — Montana, Colorado, Oregon and California; 
mines inner bark and wood of normal, injured and dying trees and 
shrubs; mountain willow (Saiix montieola), nuttall willow (S. nutfallii), 
arroyo willow (S. lasiolepis), weeping willow (S. babylonica), mountain 
alder (Alnus tenuifolia) and dwarf maple(<lcer glabrum); flies from May 
to August; feeds on foliage of host plant; lays its eggs in masses of from 
one to twelve on the smooth bark of branches and trunk; girdles and 
tills branches and main trunk; life cycle appears to vary; Mr. Josef 
Brunner considers it to be two years in Montana but it seems to be 
only one in somb' parts of California; very destructive to alder in some 
parts of Montana and to willow in California; attacks weeping willow 
shade trees. There may be several species still mixed under this name, 
la practically all of our rearings greenish specimens occasionally appear. 
These have been identified by Mr. W. S. Fisher as Agrilus solitarius 
fJ. & H. The next species which is dark blue has also been considered 
a Variety of politus but the life history and habits indicate that it is 
■distinct. 

Agrilus sp.— Or^n an^Califomia; mines inner bark and wood of 
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normal, injured and dying trees; white alder {Alnua rhomb^dia) Md 
mountain alder (il. ienutyoita); flies from April to July; feeds on foliage 
of host plant ; lays its eggs in masses of from one to twelve on the smooth 
bark of branches and trunk; girdles and kills branches and trunk; life 
cycle seems to be one year; very d^tructive to the white alder in some 
parts of California; when an attack does not kill the tree it causes 
rough scars on the trunk and swollen galls on the branches; appears 
to be the only species that attacks the alder in California. 

From an economic standpoint the two main points brought out by 
the preceding observations are: first, that the adults of sobe of the 
most injurious species feed on the foliage of the host plant where they 
may be fought with poison sprays; second, that they lay their pggs 
upon the bark where they may be reached by contact sprays. 

Up to the present time the general methods of control recommended 
for flathead borers have been the cutting out and burning of the in- 
fested parts or the protection of the plant by repellent washes or 
protective coverings. These methods when carefully applied are very 
effective and will continue to be important but along with them the 
measures suggested in the preceding paragraph have their place and 
in many cases their prompt use ought to make the severer measures 
unnecessary. 

Take, for instance, Agrilus polilm which causes severe damage to 
the alder and willow often killing many trees in a group. The adults 
feed on the leaves and then lay their egp on the smooth bark of the 
limbs and main trunk. An arsenic spray on the foliage should kill 
the adults and any of the oil or sulphur sprays should destroy the eggs 
on the bark. And the result should be the same in the case of Chry- 
sobothris mali which is a destructive enemy of shade and fruit trees. 

The main point in the use of any of these measures is careful observa- 
tion to determine the amount of damage the insect is doing, the exact 
time when the control work should be done, that the proper method is 
selected to suit the particular conditions found and that the method 
used is properly applied. The most perfect remedy will not bring the 
best results unless it is used in the right place at the right time. 


Chairman A. W. Morrill: As it is now lunch time we had 
better adjourn until 2 p. m. as annoimced on the program. 

Adjourned 

After a very fine luncheon provided by the members of Stanford 
University for all members of visiting societies the meeting was called 
to order at 2 p. m. by Chairman A. W. Morrill. 

Chairman A. W. Morrill: The first paper for this afternoon will 
be read by Dr' H. H. P. Severio. 
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frott-flies of economic importance in 

CALIFORNIA 

By Hbnbt H. P. Sevbbw, Berkeley, Cal. 

(Withdrawn for publication elsewhere) 

The was discussed by H. E. Burke, A. W. Morrill, R. W. 
Doane and others. 

Chaibman a. W. MoKRiIiL: The next paper, by Prof. A. L. Lovett, 
will be read by the secretary. 

NICOTINE SULPHATE AS A POISON FOR INSECTS 

A. L. Lovbtt, Entanologist, Oregon Agrictdlaral Experiment Station 

A suggestion of nicotine sulphate as a stomach poison for insects 
was first brought to the writer’s attention after reading the report of 
Mr. F. E. DeSellem, inspector at large, of North Yakima, Washington,* 
OE Black Leaf 40 as a spray for the codling moth. 

Since the completion of the work included in this paper, has ap- 
peared the excellent article on “Nicotine as an Insecticide” by Mr. 
Mclndoo, in the Journal of Agricultural Research, and still more re- 
cently the 1916 Horticultural Report of Yakima County, Washington, 
with the two seasons’ rather startling results of Mr. DeSellem on the 
control of the codling moth. The results included in this paper supple- 
ment both in a measure and are offered as additional data on a very 
interesting topic. Nicotine sulphate as a contact insecticide is con- 
sidered a very efficient, but expensive spray. The possibility of its 
broader insecticidal properties in commercial spraying as indicated in 
these papers may alter our present conception as to value versus 
service. 

Series 1. For Foliage Eating Caterpillars 

The caterpillars used in the tests were our common tent caterpillars 
{Malacosotna pluddis Stretch). They were collected, tent and all, in 
the field feeding on the foliage of the wild rose. With the exception 
of Experiment A the foliage was allowed to dry for hours after applying 
the spray before introducing the caterpillars. 

Experiment A. 

April 9, 1916. 9.00 a. m. 

Sprayed foliage of wild rose with “Pratt’s Nicotine 40” 1-400, 
thoroughly saturating the foliage with a fine misty spray. Placed 
approximately 600 newly hatched larvm of the tent caterpillar (M. 
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pluvialu) on the wet foliage. The caterpillars exhibited a most decided 
aversion to the sprayed foliage, crawling about, collecting in masses 
and suspending themselves on elongated web ropes and dropping off. 
By noon, fully 60 per cent were apparently dead, though none had fed. 
These died in a balled up heap in the center of the mass of foliage. 
The few remaining caterpillars were restless, sick and writhing about. 
Observations at 5.00 p. m. showed about all dead; some which had 
dropped apparently dead, showed signs of life, but were very sick. 
The next morning, April 10, all were dead or had left. A fair per cent 
of those which dropped had recovered and crawled away. One small 
incision in the margin of a leaf was observed, but there were no other 
apparent signs of feeding. 

Experiment B. 

April 13, 1916. 8.45 p. m. 

Sprayed foliage of apple as follows: 

No. 1, Pratt’s Nicotine 40 1-800 

No. 2, Black Leaf 40 1-1200 

Applied as 6ne misty spray thoroughly saturating foliage. Placed 
on table to dry. April 14, 9.00 a. m., placed approximately 300 small 
caterpillars on each No. 1 and No. 2. Folihge perfectly dry. 

The caterpillars showed a decided aversion, were restless, crawled 
about, formed long web ropes and dropped off. Often one would be 
observed to rear the head and half of the body from the foliage, writhe 
about and spew up drops of dark liquid as grasshoppers do, apparently 
very sick. At 3.00 p. m., 50 per cent were apparently dead, the others 
very sick. Many which had dropped and lay curled in grotesque 
positions as though having died in great pain, eventually recovered 
(after 3 hours or more) and crawled away. The following day, April 
15, a few were observed to have fed on both Nos. ,1 and 2. Where 
they had fed, they were apparently in all cases really dead. One fact 
stood out particularly, of the many which had dropped, apparently 
dead, without having fedi they had almost without exception, recov- 
ered and crawled away. The drop on No. 2 was a little heavier than 
on No. 1, with a little more feeding indicated on No. 1. The cater- 
pillars were about all dead or had crawled away the next day, April 16i 
from both Nos. 1 and 2. To see if the action of the material was still 
effective, 75 fresh caterpillars were placed on No. 2. The action ol 
the caterpillars was the same as that of earlier forms, restless, sick and 
dropping off. This would indicate that the action, whatever it iSi 
extends over a period of three days at least. 
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Expeeimsht C. 

May 6, 1916. 

Sprayed apple foliage with following: 

No. 3, Black Leaf 40, 1-800 
No. 4, Black Leaf 40, 1-1200 

Thoroughly covered foliage with fine misty spray and allowed to 
drj- for six hours. Placed approximately 1,000 half-mature tent cater- 
pillars on each. 

The results were practically identical with those of Experiments A 
and B with the immature forms. The material was apparently very 
repulsive, though no odor of nicotine could be detected. The foliage 
was placed where a breeze could blow across it. The caterpillars 
continued to act restless, dropped, writhed and spewed. The effect 
of the spray on these larger forms was slower. Also, more caterpillars 
were used in the tests. Daily observations were made up until May 
19, a total of 14 days, when approximately all had left the sprayed 
foliage. Each day a number would drop, lie for approximately three 
hours as though dead, then recover and crawl away. Those which 
crawled away collected in a mass on the sill of the window. On May 
10 and 11 these forms were collected and placed on fresh unsprayed 
foliage. Here they fed with great gusto and apparently showed no ill 
effects of the recent illness. On May 11, two caterpillars were found 
dead on No. 3; the foliage showed small feeding punctures. There 
were three dead on No. 4, which also showed slight evidence of feeding. 
The foliage was changed on May 12, first allowing it to dry thoroughly 
after applying the spray. On May 19, seven caterpillars were dead 
under No. 3 and 12 under No. 4. Feeding for the entire period 
amounted to a total of about two fair-sized leaves. 

Experiment D. 

May 19. 

Dipped camel’s hair brushes in Nicotine Sulphate 40 per cent and 
treated nearly mature caterpillars as follows; 

No. 1. Black Leaf 40, 1-800, painted ventral surfaces of 10 cateipUlais with 
fflOBt brush and then placed caterpillarB on fresh unsprayed apple foliage. 

No. 2. Pratt’s Nicotine 40, 1-^, allowed brush to dry for 24 hours, painted 
rwtral ^aoe of 10 caterpiUara and placed on freeb unsprayed apple foliage. 

No. 3. Black Leaf 40, 1-1200, allowed to dry 24 hours snd treated as above. 

No. 4. Pratt’s Nicotine 40, 1-1200 treated ea No. 1. 

No. 1 and No. 4 nauseated, spewed up and dropped off; eventually 
fMovered. 

No. 2 and No. 3 restless for a time but eventually commenced feed- 
'ig and were apparently normal. Not sick. 
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Conclusions 

Nicotine sulphate is a very powerful repellent for caterpillars. They 
will not ordinarily feed from choice on foliage sprayed with it. Where 
feeding does take place, the action,il^f the nicotine is apparently rapid 
and sure, even small bits of foliage sprayed with comparatively weak 
solutions, where devoured, killing after a short time. To what prop, 
erty of the spray one may attribute the general sick condition of the 
caterpillars is discussed in Mr. Mclndoo’s paper, page 98. Paralysis 
of the nerves by the volatile nicotine passing in through the trachere as 
he suggests is the most feasible explanation. The volatilization of 
nicotine sulphate must be very slow as this material is, theoretically, 
non-volatile. The possibility of the active agent being absorbed by 
the feet or through the skin and thus carried to the nerve centers is 
also suggested. 

Series B, For Coduno Moth 

The tests of nicotine sulphate for the control of the codling moth 
were very unsatisfactsry and can hardly be considered good experi- 
mental data. The immediate cause for failure was an unavoidable late 
change in plans. The factors which make the test of little value are 
as follows: The ofchard tract available for the test consisted of a run- 
down orchard of mixed varieties with their necessary individual 
variations. No comparison was made against the standard lead 
arsenate application. The nicotine sulphate was used in combination 
with lime-sulphur instead of soap. The season was a very backward 
one and the generations of the codling moth were very much delayed, 
A summary of the test is included in this paper that one may judge 
the results for whatever value they may have. 

Four applications were made: 1, The calyx spray. May 10; 2, When 
eggs of first generation were deposited, June 16; 3, When first adults 
of second generation appeared, August 2; and 4, When majority of 
second generation moths were depositing eggs, September 8. 

The following materials were used at each application; 

1. Niagara dust sulphur 85 per cent plus Corona lead aiaenate 15 per cent, as a 
dust. 

2. Black Leaf 40 , 1-400 plus lime sulphur 32° B., 1-35. 

3. Pratt’s NicoUne 40, 1-800 plus lime sulphur 32°, 1-35. 

4. Black Leaf 40, 1-1200 plus lime sulphur 32°, 1-35. 

While none of the materials gave satisfactory control, the compOT- 
tive results are interesting. In the check, there were 29.65 per cent o 
wormy apples. Nicotine sulphate 1-1200 and 1-800 show but sli^* 
control, having respectively 26.8 and 26 per cent of wormy app®' 
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CoDmo Mon Einuiiin mn NKomn Souaiii 
(CfHajummilla) 


(Total aouat 20,316 aopka) 


Tnttaeat 

• 

Total 
Nombet 
of Apples 

Sound 

Unsound 

Nondier 

Percentage 

Number . 

Percentage 

pntitated PUt I, Baldwini 

2.705 

2,000 

77.26 



Untmied FUt 11. YaQow Ne«rt«as 

1,417 

890 

63.44 

618 


Mean 



70.35 


29.65 

Dost (85 per cent su^or) 

S13 

461 




tnd 15 per eeat Vioate 

9,106 

1 2,919 


237 


Yellow NewtoM 

3,482 

3,166 


316 


Meftff 

N 


91.39 


8.61 

Black leaf (1-1200), Plat No. II, Korthero 

r 725 

f545 




Spies 

! Imi 

\763 

78.04 

\ 188 

21.95 

BUek leaf (M200), Plat No. n, Yellow 






Newtons ' 

500 

343 

68 36 

161 

31.64 

Meao 



73.20 


26.80 

Blsck leaf (1-400), Flat No. m, Baldwin 

4,729 

i005 , 

: 8469 

724 


Mean 





15.31 

Fntt's NiMtiae 40 (1-000), Plat No. I, Yellow 



1 



Newtons 

711 

466 

65.54 

245 

34.45 

Pntt's Nicotioe 40 (l-«0). PUt No. 11, 






Bsldirai 

1,496 

1,235 

82.44 

263 

17.56 

Mean 



74.00 . 


26.00 


Nicotine sulphate 1-400 gave approjdmately one-half control or 15.31 
per cent worms. The dust application gave by far the best control, 
showing only 8.6 per cent worms. -The foliage of the dusted trees 
showed to an advantage. This material also checked the scab to a 
very fair degree, though the work was started too late to afford satis- 
factory control here. 

1916. McIndoo, N. E. Effects of Nicotine as an Insecticide. Jour. Agri Research, 
Vn, pp. 8»-121. 1916. 

1916. DeSellbh, p, e. Nicotine Sulphate for the Control of the Codling Moth. 
Yakima County Hort. Kept. 1916, pp. 62-72. 


Chairman A. W. Mokbill: The next paper by Prof. C. P. Gillette 
6nd L. C. Bragg will be read by the secretary. 
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THE MIGRATORY HABITS OF MYZUS RMS (LINN.) 

By C. P. Gillette and L. C. Bbaoo 

This is one of the best known aphides in both Europe and the United 
States, occurring upon the leav% of the various species pI'lBibes, cspe. 
cially the common red currant, but also known to attadi^fie leaves of 
the European black currant, the Rocky Mountain wihl'icurrant, R, 
aureum, ane^ occasionally the gooseberry. 

linneeuB gave a very good description of this louse induing the red 
leaf galls which it produces, so we are reasonably certain'^ the species 
he worked with. It has long been known that it leaves the currant 
bushes during the middle of the summer, but no one has definitely 
determined the alternate hosts. 

Kaltenbach and Koch may have'had this species under observation 
when studying galeopsidia on Stachys, which we have demonstrated is 
a common summer host of this species in Colorado. 

Buckton, vol. II, pi. 39, fig. d, has evidently confounded the red 
leaf galls of this species with the work of Rhopdosiphum ribis, a fact 
referred to by Schouteden in his “Catalog of the Aphididie of Bel- 
gique," p. 236. 

Koch put this species in the genus Rhopalosiphum, probably because 
there is a slight enlargement of the cornicles toward the distal ends 
where the diameter is greatest. 

Dobrovliansky, in Review of Applied Entomology, 1914-, p. 81, is 
quoted as saying that this aphid is injurious to the black currant, but 
says nothing of the possibility of its having a different summer host. 

Dr. Patch, in Bulletin 225 of the Maine Experiihent Station, p. 55, 
1914, mentions this as a common louse upon the currant in Maine 
and considers it a moating species, but says that the alternate host 
plant is unknown. 

Prof. H. F. Wilson, in his paper, “Biennial Crop Pests and Horti- 
cultural Report of the Oregon Agricultural College and Experiment 
Station,” p. 94, 1912, speaks of this as a migrating species and gives a 
characterization of its different stages, including the egg, upon the 
currant, but does not suggest the summer hosts. He also mentions 
the gooseberry as an occasiqnid host plant. 

Van der Goot, in his paper on Blattlaus-Arten, Overgedrukt uit het 
Tigdschrift voor Entomologie, Deel LV, 1912, p. 72, considers M. rdw 
a migrating species and says it is possible that his M. lamii might be 
the migratory form of riW«. 

Van der GoOt, also, in “Beitrage zur Kenntnis des Hollandischen 
Blattlause," p. 113, 1915ji reports the fall migrants of M. galeopsUh 
coming to the currant and the oviparous females laying eggs upon tbe 
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17. AfyntanMa (Lion.). 1, Stem motbet, 9 and 13 the cornicle and antenna 
of same; 2, alate viviparous fonale, and 3, 4, 11 and 15, the cauda, vertex, coniicte 
and antenna of the same; 5, aptaous viviparous mother of the males, and 6, 7, 10 
aod 14, the cauda and gonopoph^, vertex, cornicle and antenna of same; 8, the 
ovip^us female, and 12, 16 and 17 to cornicle, antenna and tibia of same. 

^»nsl, Miriam A. Palmer, Dlustrator. 

The apterous virgogene and to antenna of the alate male differ so Uttle from figures 
™id 15 in the plate, H does not seem necessary to figure them. 
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twigs. He speaks of taking a similar louse upon Lamvm and Stachys 
and makes the suggestion that it may be identical with if. ritis, but 
thinks not, as his attempts to transfer early summer — -“Vorsommer” 
— forms to the Lamium did not succeed- 
We have repeatedly transferred the migrants from ^e Ribes to 
Stachys and Lconurus and the fall migrants from thw plants to the 
currant and had them take well, so feel safe in announcing these two 
genera, at least, as summer hosts of Myzus ribis Linn. 

For structural details of this species, see Figure 17. 


Chairman A. W. Morrill: The next paper, by Professor filing- 
worth, will be read by the secretary. 


A TROUBLESOME HOUSEHOLD PEST (ATTAGENUS 
PLEBIUS SHARP) OF HAWAH 

By Da. J. R Ilunowobth, Prhfe&Mr of EnUmoIoffy, College of Bawaiij Hondvlu 

This insect has habits somewhat closely related to the well-known 
black carpet beetle {Attagenus pieeus 01.) of the United States. My 
first experience with this pest was upon opening up two trunks, which 
had been stored for about a year. After arrival in Hawaii we had 
packed away all of our winter clothing, which was superfluous in a 
tropical climate, but which we thought might be useful if we ever 
again visited colder regions. It was certainly a most distressing sight 
that met our gaze, when the trunks were opened — everything of animal 
origin was ruined. Our new woolen undersuits were completely riddled ; 
fur, hair and feathers were a mass of fragments; and, worst of alii our 
heavy, outer clothing was shot full of holes. 

I soon discovered that the beetles had not confined their attention 
to the trunks, for several other objects in the same storeroom were 
injured. A saddle, padded with sheep-skin, was badly eaten; and even 
the felt paper, which lined one of my small grips, was almost completely 
gnawed away. We soon began to find the beetles on the windows in 
the rest of the house, and occasionally noticed a beginning of their 
work in the closets. Fortunately, however, they do not give any 
trouble to clothing or other objects which are used frequently. 

Durii^ subsequent investigations, I have found that this beetle is 
often destructive to dried fish in the Honolulu markets, though the 
principal injury to this product isjiy the larger dennestid; commonly 
known in the United States, as the leather beetle (Demesles indpirM 
Fab.). Dealers in brushes in Hawaii have also eomie to know this 



June, '171 ItLWGWORTHr ATTAGENU8 PLEBITJg 341 

pest, for it is frequently closely associated with the buffalo carpet 
beetle [AMnmu terophidaria Linn.) in the destruction of thi.ii- 
finest goods. I, also, discovered an interesting relation of these insects 
to the nesting of the English sparrows. Where these birds are in the 
babit of nesting on banks or in buildings the beetles are attracted to 
the masses of. feathers and other animal matter used in the nest con- 
struction. 

Distribution and History 

Apparently 'these beetles have not been found outside the Hawaiian 
Islands, though they are pretty, well distributed within the group. We 
have a number of records of specimens taken on Maui and Hawaii 
and they are certainly abundant on Oahu,— probably a little investi- 
gation will disclose them on aU the islands, for they are an insect easily 
transferred in shippmg. 

The earliest record that we have been able to locate is the descrip- 
tion of this beetle by Sharp* in which he gives the note “Found in 
Houses in Honolulu.” We^are surprised, after observing the depreda- 
tions of this pest, that more references to it can not be located. 


Life-History 


A study of the life-history was comparatively easy, since the several 
stages advanced so rapidly under our tropical conditions. In one 
instance the whole life cycle required only 150 days. It is interesting 
to compare this record with that of the closely related Attagenus piceua 
of the United States, which Chittenden found took two years for its 
development from egg to beetle. 

Newly-emerged beetles were confined in a glass dish and supplied 
with some of the woolen cloth, which had been injured by the larv». 
A number of dead roaches and flies were also placed in the dish to insure 
sufficient food. After twelve days, mating was observed, but it was 
thirty-six days before the first eggs and newly hatched larvse were 
discovered. 


Egg. — The creamy-white of the eggs made it difficult to discover 
them on the cloth which was the same color, but after they were once 
observed it was rather easy to locate them with a lens. It was found 
that newly-laid eggs required an incubation period of about three days. 
In form the eggs are broadly oval; being about 1 mm. wide by 2 mm. 
long; the shape varying considerably, since they are rather soft. 

Larva. — ^The newly hatched larvse are noticeably large, compared 
wth the e^ from which they emerge: see Figure 18, l and 2, which 
We drawn to the same scale. 

‘ Tans. Royal Unblin Soc., vol. HI, ser, H, 1886, p. 147. 
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The larva were supplied with the same kind of food as noted above 
for the adults. They showed a great fondness for dried insects, but in 
no case were they observed to eat their own cast sMni, even when no 
other food was supplied them. Ihipa, however, were stoetimes eaten 
if left in the same dish with the larva. . 

As is common with all Dermestids, there is great variation in the 
larval period. While the majority run through' rather close together 
there are always a few, which for some unaccountable reason, are 
exceedingly slow, even when all observable conditions are the same 
Typical development may be stated as follows: First instar, 10 to 12 
days; second instar, 16 to 18 days; third instar, 14 to 16 days; fourth 
instar, 15 to 35 days; fifth instar, 12 to 15 days; sixth instar, 17 to 25 
days; seventh instar, 33 to 46 days. It is interesting to compare with 
this a specimen, almost full grown when taken from the trunk a year 
ago. It has hardly increased in size, though abundantly supplied 
with food; and has molted five times, at the following intervals' 
47-37-74-68-87 days. Another individual, after feeding tor two years 
upon dried insects, and molting fifteen times, showed no growth. 

Pupa. — Pupation takes place wherever the lanr® are feeding,— the 
last larvJB skin being shed. The pupal stage lasts from 12 to 14 days. 

Adult. — The beetles, apparently feed upon the same substances as 
the larva, for our specimens reproduced abundantly and lived for a 
period of 40 to 52 days. As is characteristic of Dermestids, they are 
able to live, generation after generation, -without a sign of moisture, 
upon absolutely dry food material, and apparently dp well even when 
seized up away from the air. 

technical description 

The Labva.— No description of this stage has been published. Kguie 3 shows tlis 
general appearance of a full-grown larva. The ground color is ve^ dark brown, and 
the vestiture slightly lighter. The dorsal surface is covered with short, appressed 
hairs, and very sparsely interspersed with ooaiser erect hair arruiged in a transverse 
row along the caudal border of each segment. The lateral tufle od the thorax are 
slightly denser than on abdomen, where the few hairs are somewhat longer; the 
caudal segment terminates in a pencil of long, delicate hairs of somewhat lighter 
shade. Compact, suberect hairs of head, and the legs rufus. The ventral surface is 
whitish, the abdominal region covered with bladdsb, appressed hairs, denser on the 
terminal segments. Length of full grown larvee about 10 mm. 

The Futa. — No description has been given of this stage either, thoo^ the pups, 
which is creamy white, and coveted with a fulvous pubeecens, resembles rather closely 
that of AUageniis piceu$. The same peculiar openings are located along the medium 
dorsal legion of the abdomen. (See Figure 18, 3 and 4.) Eadi of these openings is 
bordered by two chitinous plates, the cephalic one bearing minute teeth. The fnnc- 
tion of these openings is hard to determine, though it has been obsKved that tbs 
margins will quickly close upon and grip any object inserted into them» Pupa soB^ 
what longer than adult, measuring 6 mm. 
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18. AUagmut pldixu. 1. Egg, xl4. 2. Newly hatched larva xl4, 3. Full 

S own larva, xlO. 4 . Dorsal view of the Pupa, xlO. 5. Lateral view of Pupa, xlO. 
oraal view of beetle, xlO. 7. Antenna. 

The BsETLS.'—It may be well to quote here from the original deecription since 
that publication u not easily accessible. 

‘Bat ebngatus, opacus, dense pubescens, niger, antennis pedibusque ruhs, capite, 
thorace, elytroruinque fascia angusta, angukta, subbasali pubescentue palUdss. 
W- 4-~4i mm. 9 9” 

• “Similar in siie, form and appearance to the European A. verha$ci, but with only 
ow pale band on the dytra. The specimens described are probably of the finale 
^ and have the antennse shcat, the club three^jointed, and in Irag^ equal to the 
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five or six preceding jointo toiler; the epical joint but little bogs' than the tenth- 
thorax denael; pubeeoent, so that its pnnctatim is oeocealed; the pubescence W 
but in certain light, appearing dark on middb parts, owing qiparmtty to an admii. 
tuR of spots or patches (A b^ok pubescence; dytra not quite so densdy pubescent s 
the thorax; the pubescence black, but ihm is a oonspcuous band of cinseous pubes, 
coice near the base which at the suture is strongly angulated in fioi^ eoastonp. 
proach rather near to the scutelluin; legs entirely red.” ' 

RELA-noN TO Light 


Both the larvae and the mating beetles show a decided negative 
relationsto light. The latter, however, fly to the windows after ovi- 
positing. The beetles may be collected in this way but it is of little 
avail, since the eggs have already been deposited in closets or trunb, 
etc. 

Control Mbasubbs 


Carbon bisulphide was found to be effective for the destruction of 
both beetles and larvae in the trunks, but apparently the eggs were 
not killed by it, for young larvae were discovered on some of the 
contents two weeks later. After a second treatment with the carbon 
bisulphide we found no further signs of the insects. To insure the 
contents against further attack they were given a hberal supply of 
flake naphthaline, scattered between the various garments. This 
treatment lasts for a year or more if the trunks are "not opened, and 
no beetles will enter while the naphthaline is present. 

Treatment of clothing in closets of open houses, such as we have in 
the tropics, is a more difldcult matter. Fumigation is often out of the 
question, and if moth-balls are used they require frequent renewal. 
Fortunately, however, the clothing which is used frequently is not 
subject to injury. Very satisfactory moth-proof bags are on the mar- 
ket, and these come in such sizes that entire garments may be sus- 
pended in them. 

This paper was discussed by A. W.' Morrill, R. W. Doane, E. 0. 
Essig and others. i 

Chaibman a. W. Morrill; The next paper by Mr. G. F. Mozen- 
ette will be read by the secretary. 


THE CYCLAMEM MITE, TARSONEMPS PALLIDPS 
BANKS, AND METHODS FOR ITS CONTROL 

By G. F. MoasraTTB, CamBxi, Ongon 
(Paper withdrawn for publication elsewhere) 

Chairman A. W. Morrill: The next paper, by Kwtf. A. L. Lovett, 
will be read by the secretary. 
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ARSENIC AS AN INSECTICIDE 

By A. L- I<oy*W) Eruomolositt, and R. H. Robinson, AsaislatU Chmiat, Oregm 
AgriatUwal Expefiment Slalim 

From the standpoint of physical chemistry, it is generally known 
that many solid materials have the power of adsorbing certain ions 
from solutions. By the use of the term ‘‘adsorption” we mean the 
existence of a difference in the concentration of a film surrounding a 
solid and the concentration of the liquid which bathes this solid. In 
other words, the solid h^ a high retaining power for the material in 
solution. Since, therefore, it is the arsenic of the arsenical sprays 
that is the active element, if some inert material could be easily ob- 
tained in considerable quantities at a reasonable cost, which would 
adsorb sufficient arsenic to make the substance efficient as a spray, 
it would be worthy of consideration as an insecticide. 

Acting on this hypothesis, a series of experiments were outlined, 
using lamp black and fuller’s earth as adsorbants of arsenic from a 
water solution of arsenic acid. No determination of the amount of 
arsenic adsorbed by the lamp black and fuller’s earth was made, but 
water solutions of arsenic acid were prepared from the chemically 
pure arsenic oxide and to various solutions of different concentrations 
of arknic, the carbon black and fuUer’s earth were added as indicated 
in the tabl^. The materials were tested first as to their toxicity for 
insects, second for burn on apple Mage in the field. 

Expebiment a 

April 9, 1916. Uniform samples of clean, unsprayed apple foliage 
were used. These were placed in large vials of water in the laboratory 
and thoroughly and uniformly covered with the spray solution. The 
foliage was allowed to dry for a period of six hours, after applying the 
spray, and approximately 500 small tent caterpillars {M. pluvialis) 
were introduced on each. 

The materials were prepared according to the following proportions: 

Ho. 1. ASiOi at the rate of 5 grams to 1000 c.c. HsO, plus lamp black at the rate 
of 5 grams to 300 c.c. HiO. 

Ho. 2. AsiOi at the rate of S grams to 1000 o.c. HjO, plus fuCer’s earth at the rate 
of 5 grams to 300 e.c HjO. 

The foliage of No. 1 was absolutely covered with a thick, heavy 
coat of black. The caterpillars were restless and dissatisfied, and 
pded up and suspended themselves from the foliage by webs. Elvent- 
thlly they covered over most of the foliage closely with a fine web. 
The worms on No. 2 seemed more contented. 
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But little, if any feeding took place for the first 121jours5 from that 
time on feeding was general, but restricted. On the morning of April 
11, a period of 48 hours, practically all the caterpillars were dead. 
The amount of foliage devoured was about equal on the two mate- 
rials and comparatively slight on either. The foliage showed small 
scattering spots of burn. By April 13, four days after spraying, the 
foliage on both No. 1 and No. 2 was burned to a crisp. 

Experiment B 

May 6, 1916. Sprayed apple foliage in laboratory with the follow- 
ing materials, allowed to dry and introduced approximately l,00(i 
half-grown caterpillars on each. 

No. 1. AajOi at the rate of 1.5 grams to 1000 c.c. HjO, plus lamp black at the 
rate of 2 grams to 300 c.c HjO. 

No. 2. AsiOi at the rate of 1.5 grams to 1000 c.c. HiO, plus lamp black at the tale 
of 1 gram to 300 c.c. HiO. 

No. 3. AsiOi at the rate of 1.5 grams to 1000 c.c. HiO, plus fulter’s earth at the 
rate of 2 grams to 300 c.c. HjO. 

No. 4. As,Oi at the rate of 1.6 grams to 1000 c.c. HjO, plus fuller’s earth at the 
rate of 1 gram to 300 c.c. HsO. i 

As in Experiment A, the caterpillars were restless and refused to 
eat for a few hours, but soon commenced to feed sparingly. 

TsBUE Showing Hate or Kiu, of Matkbiais 


Material Number Dead 

May? Mays May 9 Total 
No 1 40 252 ■ 454 746 

No!2'!.!' 21 232 373 . 626 

No. 3 37 531 . Practically 568 

all dead 

No. 4 24 259 267 540 


Comparatively speaking, but little foliage was devoured. Most oi 
the caterpillars which remained on the foliage were decidedly sick by 
the morning of May 8, and there was no feeding on the 9th. A num- 
ber of caterpillars from each series dropped from the foliage without 
feeding and crawled away, which accounts for the small totals com- 
pared with the numbers introduced. The foliage showed small scat- 
tered spots of burn the afternoon of May 8. May 10, the burn ha 
spread somewhat, though by no means as general as in Experiment ■ 
These materials might be termed rapid killers; in comparison wh 
acid lead arsenate and calcium arsenate they apparently have a hig w 
toxicity.' However, at these dilutions there is too severe a burn W 
field use. 

‘Lead arsenate and calcium areenate tost* for toJdcity wpre carried on at the 
time. 
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ExPSSiMBNT C. — Test of Matehials in the Field 

June 8, 1916,. Sprayed the foliage of young apple trees in the field; 
foliage was thoroughly saturated with the different materials. The 
test was for burning only, as caterpillars were not available in sufficient 
numbers to warrant a check being made. 

No. 1. AsiO, at the rate of 1.5 grams to 1000 c.c. H,0, plus lamp black at the rate 
of 2 grams to 300 c.c. HiO. 

No. 2. AsiO» at the rate of 1 gram to 1000 c.c. HjO, plus lamp black at the rate of 
1 gram to 300 c.c. HiO. 

No. 3. AsA at the rate of .75 gram to 1000 c.c. HiO, plus lamp black at the rate 
of 2 grams to 300 c.c. HiO. 

No. 4. AsiO, at the rate of 1.5 grams to 1000 c.c. HiO, plus fuller’s earth at the rate 
of 2 grams to 300 c.c. HiO. 

No. 6. AsiOt at the rate of 1 gram to 1000 c.c. HjO, plus fuller’s earth at the rate 
of 1 gram to 300 c.c. H,0. 

No. 6. AsaOi at the rate of .75 grams to 1000 c.c. H 2 O, plus fuller’s earth at the 
rate of 2 grams to 300 c.c. HiO. 

No. 7. AsiOj at the rate of 1.5 grams to 1000 c.c. HiO. 

No. 8. AsiOi at the rate of .75 gram to 1000 c.c. HtO. 

Report on burn; weather throughout fairly cool and cloudy, with 
showers. 

June 10. Forty-eight hours after applying spray; 

NO. 1. Bum general and severe. 

No. 2. Bum general and severe, though probably a little less intense 
than No. 1. 

No. 3. Bum general. 

No. 4. Bum general, though scattered and not particularly severe. 

No. 5. Bum slight. 

No. 6. Bum negligible, only trace. 

No. 7. Bum general, fairly severe. 

No. 8. Bum same appearance and about equal to No. 4. 

June 11. Three days after spraying: 

Iswp j No. 1. Bum spreading, very bad. 

Black I No. 2. Bum spreading, severe. 

Series I No. 3. Bum spreading, severe. 

Fuller’s I No. 4. Slightly worse than yesterday. 

®arth I No. 5. Same as yesterday. 

[ No. 8. Same as yesterday. 

No. 7. Bum increasing. 

No. 8. Bum increasing. 

June 24. Sixteen days after spraying: 

I No. 1. Foliage burned until about all has dropped. 

I No. 2. Foliage burned until about all has dropped, 
t No. 3. Fdiage biirtied, very bad. 


Lamp 

Black 

Series 

Mer’s 

Earth 

Series 
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No. 4. Bum about same as on June 11, while inobal# too ptoaomcej 
♦ (or genera! spray work, is not really eerioue. 

No. 5. Slightly mor| than on 11th, but not really bad. 

No. 6. 0. E., bum comparatively eliidit. 

No. 7. Burnt to a crisp. 

No. 8. Burnt to a crisp. 

Conclusions 

Under field conditions lamp black is not practical, the black color i 
probably absorbs heat and increases the bum. That the presence of 
an adsorbant has possibilities is clearly shown in a comparative study 
of the bum between Nos. 5 and 7, and between Nos. 6 and 8. Nos. 

5 and 6, having fuller’s earth as an adsorbent, giving comparatively 
little burn. Nos. 7 and 8, with the same dilution of arsenic, but with- 
out an adsorbent, burned all the foliage absolutely to a crisp. Con- 
clusions based on one season’s observations, both as to toidcity for 
insects and as to amount of bum indicate that tjiere are possibilities 
in the use of adsorbents with arsenic and further trials are planned on 
a larger scale for the coming season. Estimates based on insufficient 
data would indicate that if such a material may be used commer- 
cially it will reduce the cost of arsenical sprays about two-fifths. 


Fute’s 

Earth 

Smes 


Meeting adjourned until 2 p. m. the following day. 

Meeting called to order by Chairman A. W. Morrill at 2 p. m., Fri- 
day, April 6, 1917. 

Chairman A. W. Morrill; The first on the program is a sympo- 
sium on mail shipments of plants and plant products. This will be 
opened by myself and then a general discussion will follow. 

Chairman Morrill: I have long held the view that postal ship- 
ments are proportionally more dangerous as regards the transmission 
of all plant pests than shipments by express or freight. The results of 
the first year’s experience of parcel post shipments in Arizona tend to 
confirm this view. Altogether we inspected 543 of these shipments 
and found that 4.4 per ^ent contained infested or diseased plants. 
During the same period 2,432 frei{^t and express shipments of plants 
were inspected with the result that only 2.5 per cent were found to 
contain infested or diseased plants. The pests found in parcel post 
shipments were fully as important on the average as the pests found 
in freight and express shipments. During the nine months’ inspection 
of parcel post shipments the following pests yere found by our in- 
spectors: Soft brown scale (Coecus hetperidum) 1 shipment; purple 
scale {Lepidomphes beckii) 1 shipment; rose scale 
1 shipment; undetermined scales (immature) 3 shipments; plant hr® 
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(andetermined) ,6 ^pments; thrips (undetermined) 3 shipments; 
rud spider (T«<rdnj/cft«s bimaeulatus) 4 shipments; citrus white fly 
(Dialeurodes citn) 2 shipments; moth larva (undetermined) 1 shipr 
meat; tortoise shell beetle larv* on sweet potato (Cassida sp.) 1 
shipment; crown gall {Bacterium tumefadens) 3 shipments. 

One parcel post shipment contained citrus trees from a section 
against which a quarantine is maintained and one contained currants 
and gooseberries from the district covered by the Federal Horticultural 
Board’s request to nurseries dated March 22, 1916, to discontinue 
shipments into certain Western territory owing to the danger of 
transmitting white pine blister rust. 

I am particularly apprehensive of the danger ^f the pink bollworm 
of cotton becoming established in this country and afterwards spread 
beyond hope of eradication by means of parcel post shipments of 
cottonseed. I have reason to believe that a good many plant ship- 
ments coming into the State of Arizona by parcel post have not been 
held for inspection by the postmasters. The particular difficulty 
in maintaining efficient inspection service for parcel post shipments 
of plants lies in the lack of personal responsibility of the postoffice 
employees for the packages which pass through their hands. It has 
been our experience that whenever any unnecessary delay in delivery 
after inspection or failure to hold a plant shipment for inspection 
comes to our attention, it is impossible to place the responsibility 
among the postoffice employees at the offices concerned. Freight and 
express shipments however are all handled in such a manner that it is 
almost invariably possible to trace the blame for irregularities to the 
proper sources. I believe that parcel post shipments of plants are 
extremely dangerous to the fruit growing and farming interests of the 
country and I hope that the time will soon come when all shipments of 
plants by parcel poet will be prohibited as has already been done with 
respect to mtul importations from foreign countries. 

The discussion following was general and nearly every member 
present participated. 

Chairman A. W.- Morrill: The next paper will be read by W. M. 
Davidson. 


The Diviaion of Sntomology, North Carolina Department of Agriculture, has 
entered into agreonent with the Bureau of Plant Industry whereby it is planned to 
employ a man, suitalde to both parties, for one or more months' scouting work in the 
vhite pine region ot the state in search of the pine blister rust disease, — this to be 
^Pplemented by spedal attention to five-leaved pines and Ribes p the nursery 
l^pectiou work the coming summer. The blister rust disease is not mow known to 
w pKsent in Nurth Carolina. 
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THE REDDISH-BROWN PLOM APHIS (RHOPALOSIPHUM 
HYMPHE^ L1NN.)‘ 

By W. M. Davidbon, Dedduout fnSt Tmeet hmeHgdimti Bureau ef Bnfotwieijy 
U. S. Defartment <4 Agrmdlure, Sacramento, Cal. ’ 

Distributed in many of the plum and prune districts of California 
is a plump reddish-brown aphid. This aphis is generally confined to 
a few trees in an orchard and occasionally infests apricots and almonds 
It attacks plums of the domeslica type along with the Mealy Plum 
Aphis (Hyalopterus arundinia Fabr.), and those of the Asiatic type 
along with Aphia cardui L. In the East it also occasionally infests 
peaches. 

The insect is apparently of European origin and was known to Lin- 
nteus. Well-known to later European and American entomologists, 
it has been recorded from many parts of Europe and from Maine, 
New .York, Maryland, District of Columbia, Virginia, Pennsylvania, 
Nebraska, Illinois, Iowa, Colorado and California and is probably dis- 
tributed throughout the United States. It also occurs in Ontario 
and Japan. 

The species is of especial interest in that it is double-hosted, spend- 
ing the winter and spring on fruit trees and the summer and early fall 
on a large variety of water plants, leading on them a semi-aquatic 
existence. In California summer forms have been recorded from 
Polygonum, Typha, and an unidentified pondweed, elsewhere they 
have occurred among others on water-lily {Nymphea), pondweed 
(Potamogeton), Calls and water-plantain (Alisma). 

Biologt and Habits 

The stem mothers hatch from winter eggs unusually early in the 
season, sometimes before the buds of the trees perceptibly swell. In 
1916 at Wabut Creek, Cal., hatching began about February 10, on 
Myrobalan plums, and the earliest aphids matured before February 
26. The year following at Sacramento eggs hatched as early as Feb- 
ruary 15 on seedlings whose buds were swelling, and the aphids ma- 
tured March 6. Hatching on French prunes occurs at about the time 
the buds swell perceptibly, the early stem mothers maturing at the 
time of full bloom. Eggs continue to hatch for two or three weeks, 
the young stem mothers exhibiting a gregarious tendency. The sec- 
ond generation aphids mature about as early as the stem mothers oi 
the Mealy Plum Aphis {HydopUrua arundinia Fabr.), roughly between 
March 20 ami April 15. The spring forms feed chiefly on the tender 


’ Published with the permission of the Secretary of Agriculture. 
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stems, and later on the leaf and fruit petioles and during April mul- 
tiply rapidly. Wii^ fonns appear first the second week in April 
and may be found until July. The colonies decline throughout May 
and June, both through the production of winged migrants and through 
the increasing activity of natural enemies. 

Summer colonies are found from May to October and are often very 
large, the individuals being very prolific. Natural enemies again 
exact heavy toll. 

Fall migrants are produced from the middle of October to early 
December, the majority during the first half of this period. In 1915 
at Walnut Creek, Cal., these began to arrive on the winter host Octo- 
ber 25, in the following year on October 20. The fall migrants feed on 
twigs and petioles and deposit the sexed females. Winged males 
arrive while the females are growing and settle down on the twigs 
beside them. After a development period of about 20 days the females 
mature, copulation occurs and shortly after the females place winter 
eggs in the axils of the buds of the following year. The egg is rather 
elongate, bare, at first shining green, in a few days turning jet black. 

This aphis is preeminently a twig-feeder and the fact that the stem 
mothers hatch so early and feed exposed points to an easy control 
should the species ever become of sufficient economic importance to 
warrant combative measures. Even on many of the summer hosts 
the twigs and flower stalks are preferred to the leaves. 

Rbcoonition Chahactekb 

Gejubal Color.— Reddish-brown varying to dark olive and dark greenish-brown. 
Newly-hatched stem mothers are green, soon changing to a dark slate-colored hue, 
lightly dusted with gray pruinose meal. Aphids of the second generation are yellow- 
ish-brown when bom, reddish-brown in later stages. Sexual females crimson. 

The head and abdomen of the pupa bear white pulverulence. 
in the winged forms the head, thoracic lobes, scutellum and sterna are shinbg 
black, prothorax blown with yellowish sutures. The stigma and insertions of the 
winp are yeUowish gray, the veins brown; the first and second discoidals thicker 
than the other veins. Many individuals have a series of lateral sub-circular brown 
ereas, and besides these the males have brown cross-bands on the abdomen. 

The base of the Utird antennal joint, basal beak joints, extreme base of femora, 
basal half to three quarters of tibiae are yellowish-gray, elsewhere the appendages 
are dark pay, dark brown or black. Cauda gray, cornicles brownish-black with 
base paler. 

SraucTbaB. — Antehnse placed on short frontal tubercles, shorter than the body 
(except in the male); joint III about four-fifths as long as the spur of joint VI, but 
“ some instances III is but three-fifths as long as spur and again they are sub-equal; 
^ apterous forms there are no seosoria except the usual terminal on joints V and VI; 
in the winged spring migrants joint III has from 17 to 22 circular sensoria distribu- 
W almost the whole Imigth of the joint and joint IV has from 0 to 3 Sircular sensoria. 
h the winged fall migrant the number of sensoria on joint IV varies from 2 to 11, the 
"aual number being 8. The male antenna bears on joint III about 30, on IV about 
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16, and on V about 12 amall cireular aenaoria arranged irr^ula^; joint VI hsvi 
only the uaual “terminal” group, 'nieortnairuia k— At;-,-. 

tibia numerouB small circular aenaoria. 


The beak reaches to or a bttle beyond the'third coxa. The ati^na of the 
trags is rather elongate, the stigmal vein with a ahallow basal curve thence (oT 
tinued almost in a straight line to the margin of the wing. The cotniclffi are imbri 
oated and club-shaped, constricted about basal third and again less markedly 
to the apex, their shape differing according to the form, those of the ^ring wineleas 
*nd oviparous female being less clubbed than in the other forms. The cguda is ^ 
turned in nature, about two-fifths as long as the cornicles, its apical portion onit* 
noticeably narrowed. , ^ “ 

A normal armature of hairs is found in all forma. 

Lateral tubercles are present on the pro-thorax in all forms; on abdominal segments 
1 to 7 inclusive in the winged, on abdominal segments 1 and 7 only in the wingless 


6 



F^. 19. Rhopaheiphum nymphea Linn.; Fig. 1, stem mother, antenna; 2, stem 
mothra, coimcle; 3, spring migrant, head and antenna; 4, spring migrant, cornicle; 
5, spring migrant, style (oauda); 6, summer apterous, head and antenna; 7, summer 
apt^uB, antenna (apical segments) from smaller individual; 8, sdmmer apterous, 
rarnicle, 9, summer apterous, style; 10, fall migrant, antenna apical segments; 11, 
fall migrant, cornicle; 12, male, cornicle. AU drawn to sanfe scale. 
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The discussion following Was by R. W. Doane, H. E. Burke and E. 0. 

Easig. 

Chairman A. W. Morrill; The next paper will be presented by 
Mr. Geo. P. Gray. 

LABORATORY AND FIELD TESTS OF CALIFORNIA 
PETROLEUM INSECTICIDES 

By Gbo. P. Ghat, BerMey, Cal., and E. B. dsOno, Daeis, Cal. 

(Withdrawn for publication elsewhere) 

This paper was discussed by A. W. Morrill and other members of the 
house. 

Chairhan a. W. Morrill: The next paper will be presented by 
Mr. Stanley B, Freeborn. 
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THE MCE FIELDS AS A FACTOR IN THE CQKTROL OF 
MALAMA 

BySxiltLET B. Fbeebobn, Insiraelar in UnifertUy 9f Califmtia 

The introduction of rice culture into tte Sacramento and San 
Joaquin Valleya of California has called forth much comment as to its 
possible influence upon the increase and control of malaria which is 
already endemic in both valleys. Rice was first grown commercially 
in California in 1912 when 1,400 acres were planted at Biggs in the 
Sacramento Valley. The acreage has increased at the rate of over 
100 per cent a year since that time until 1916 saw about 75,000 acres 
under cultivation. The industry is an exceedingly fortunate one owing 
to the fact that land rendered useless by previous cropping or unfit for 
other crops on account of faulty texture has been used for rice, thus 
adding materially to the state in wealth. 

The cultivation of rice demands that the entire acreage be flooded 
to the depth of four or five inches with water stagnant or in a gentle 
current for a pIKod varying from 145 to 160 days beginning about 
June first. 

Theoretically, at least, these large bodies of standing water, well 
areated by a gradual addition of water and the presence of the growing 
rice, should form ideal breeding places for malaria-bearing mosquitoes. 
However, there is a deep grounded belief among those who deny the 
ability of the rice fields to produce mosquitoes, that there is an "es- 
sential something” in the rice fields that prevents mosquito' breeding. 
Thus “essential something” is explained by another mystery,— the 
ecological factors governing the habitat of the different species of 
mosquitoes. Just as salmon, brook-trout, and sted-heads choose 
different breeding grounds, so the different species of anophelines in- 
variably deposit their eggs in locations where a given set of determin- 
ing factors are present. Some, it is true, have a wide range of selection 
but the majority are limited to very definite locations. For example, 
A. malefactor, a tropical anopheline, breeds almost exclusively in hol- 
low tree trunks while A. ludUmrii is limited to brackish or salt tide 
water. Again A. febtifer, a Philippine malaria carrier finds its ideal 
habitat at the edge of running streams and is seldom present in stag- 
nant pools as is the case with our domestic anophelines. The state- 
ment that California rice fields will not furnish breeding grounds for 
malaria-bearing mosquitoes is based solely on the empirical application 
of the knowledge that in certain parts of the world, the hypersusceptible 
anophelines of the district do not find their natural breeding places ip 
the rice fields. 
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Barber h$& shown tlmt the rice ereas of the Phihppines are singularly 
fiee from w i ttri i due to the tact that the typical rice field anopheline, 
^ rossi, is only a weak and somewhat doubtful carrier of malaria 
while the intensive carrier, A. f tinier, is a stream breeder whose breed- 
ing places are destroyed with the introduction of rice paddies. He fol- 
lows these remarks with the statement that “ in some parts 

of the Philippines the further development of rice culture may result 
in the diminution of malaria." 

Watson, writing of malaria conditions in the Federated Malay 
States, comments on the absence of malaria in the rice districts and 
its abundance in the hill country and suggests rice culture as an anti- 
malarial measure. 

Kendrick, working in central India, observed that the rice districts 
on the broad open plains were practically free from malaria but that 
when shade such as that afforded at the edge of the jungles was present 
the species of anopheles changed and malaria was present. In all of 
these instances of malaria free rice districts, the anophelines present 
lacked the ability to transmit malaria or were relatively weak carriers. 

From these findings of men who have dealt with Ihe problem in 
various countries and under different conditions, the only safe de- 
duction that can be made is the fact that each district requires separate 
investigation’ regardless of apparent similarity. The Californian 
problem can not be settled by Indian or Philippine investigations or 
even by those under way in our own southern states. 

In order to determine, therefore, the relative importance of the rice 
field mosquitoes as a factor in malaria control, it is necessary to ascer- 
tain (1) what anophelines breed in the rice fields and the pools adjacent 
to and caused by them, (2) their susceptibility as malaria carriers, 
and (3) their relative abundance. 

In the Sacramento Valley rice fields two anophelines find reasonably 
satisfactory breeding grounds judging from the number of larvae taken. 
Arapheles ocddeMalie D. & K. and Anopheles pseudopunctipennie 
Theob. are both present in large numbers, making up about one half 
the mosquito population of the district. Probably 70 to 80 per cent 
of these two species find their breeding places in the pools attendant to 
the rice fields and caused by seepage, overflow and faulty water regular 
tion. The other 20 to 30 per cent breed in the rice fields proper in the 
shallow water near the contour checks. 

d. occidentdlis is a recently named species which was previously 
considered to be .A. qnadrinumdoius, the principal eastern and south- 
ern malaria-carrier. Nearly a thousand specimens of A. ocddentdUi 
m.our collection show all stages of resemblance to A. qmdrimaedalns 
from those fairly well defined to those that are practically identical 
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with the latter. No experimental work has been done to Miow that 
A. ocddentalis is susceptible to the parasite of malaria but since it h 
one of only'two anophelines that are found in highly malarial districts 
and the other,—!, pseudopmetiperms, is only slij^tly susceptible, it 
seems reasonable to believe that it is the chief carrier. To this cir- 
cumstantial evidence might be added the additional reminder of its 
close connection and perhaps synonomy with !. guadrimaeuhtns, a 
proven carrier of malaria in many parts of the Umted States. 

Beyer and his associates stated that A. quairimaetdatus could be 
infected, with the tertian and quartan types of malaria but not vrith 
estivo-autumnal. However, Hirshberg succeeded in infecting eight 
out of 48 specimens of A. qxtadrimaeulalus that were allowed to feed on 
a volunteer suffering with the estivo-autumnal fever. Von Esdorf, in 
a later paper, states conclusively iihat A. quadrimacvlatus is sus- 
ceptible to all three types of malaria. 

A. pgeudopunctipennia has always been looked upon doubtfully as a 
malaria carrier. Darling succeeded in infecting four out of 27 of this 
species with estivo-autumnal pararites, but a very small series of ex- 
periments with the parasites of the tertian and the quartan types of 
fever proved negative. 

The apparent contradictions of the different findings regarding the 
ihfectivity of the same species of mosquito, is by no means limited to 
those above stated. The same type of contradictions is prevalent 
throughout the literature of infectivity experiments. This may be 
due in some cases to faulty technique, confused nomenclature, or the 
failure to state what type of malaria parasites were used for the experi- 
ment, for different types of malaria are carried by different species of 
Anopheles. Many times mosquitoes have been listed as non-malari& 
carriers on the basis of experiments with one type of malaria although 
they were the most important carrier of another type. Mitimain has 
proved this in showing that A. punctipennis is a strong carrier of tertian 
fever but absolutely negative to estivo-autumnal. Another source of 
error* seems to be in the failure to consider ecological factors. Some 
species seem capable of carrying malaria in one district while repeated 
attempts to infect them in other portions of the country with the same 
type of malaria invariably result negatively. Majoribanks states 
that A. listoni is the chief carrier in parts of Bengal and although oc- 
curring in large numbers in western India has never been found in- 
fected despite the fact that malaria is endemic there. 

Considering both the circumstantial and experimental aspects of 
the California problem, I feel that we can safely say thdt in the rice 
'districts A. oeciderUalie is the important carrier with pwhaps a few 
scattered infections due to the agency of A, pseudepuncfepe’*®*' 
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These two mosquitoes breed in the rice fields close to the contour 
checks which wind about through the fields to hold the water at the 
different levels, their abundance depending largely on the character of 
the rice stand. A heavy and uniform stand of rice, growing well up 
to the checks, produces relatively few mosquitoes while a sparse stand 
with irregular growth at the checks generally breeds anophelines in 
large numbers. Far more imprsrtant than the rice fields proper, how- 
ever, are the overflow pools of surplus water. These vary in size from 
small wayside pools to vast water-soaked sloughs that lack the natural 
drainage to keep them dry. These bodies of water, both large and 
small, breed enormous numbers of mosquitoes and are entirely un- 
necessary. Careful construction of the irrigation ditches together with 
an intelligent and economical use of water wbuld entirely eliminate 
them in a majority of cases. 

The irrigation of the rice fields does not begin until May. The 
mosquitoes, however, begin active breeding in March and April, 
utilizing neglected pools of standing water. Again after the water is 
drawn from the rice fields in October, the mosquitoes continue to 
breed actively until the latter part of November, again utilizing neg- 
lected and useless pools. If, therefore, all possible breeding pools 
could be controlled before and after the rice season as well as the out- 
side pools that occur as results of rice cultivation during the season, 
the mosquito population would be so considerably reduced that the 
cumber breeding in the rice fields proper would be almost negligible. 

The best agpcultural methods demand that the land used for rice 
and the adjacent territory be as nearly dry as possible before the crop 
is planted. Again the irrigating water should be on the fields only 
just long enough to mature the crop. As the rice approaches maturity 
every detail diould be undertaken to ensure immediate drainage 
away from the fields at the moment that the crop matures. The fields 
should then temaan dry until they are naturally irrigated by the winter 
rmns. Thus it will be seen that optimum agricultural methods coin- 
cide with optimum mosquito control measures and when the industry 
has become scientifically standardized the mosquito question will be 
controlled automatically to a large extent. 

Unfortunate, a large percentage of the rice cultivation is carried 
on by tenant farmers whose only vision is to reap the speediest and 
most lucrative returns. The result has been as might be expected, 
the irrigation ditches are badly maintained, the land is robbed of its 
chemical constituents by poor {^cultural methods and the profligate 
nse of water. Perhaps the most striking phase is the living conditions 
of the workmen. The labor is transient and many of the shelters are 
“Ore shacks lacking any attempt to exclude mosquitoes with the result 
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that ihfeeted labbrers rapidly spread their infection throhghout the 
district by means of the numerous mosquitoes. 

The control of those mosquitoes that breed in the rice fields proper is 
an extremely difficult matter. Larvicides that are efficient in mos- 
quito control, such as oil, salt, etc., are detrimental to the rice. Fish 
are not successful owing to the difficulty in keeping the fields stocked 
and their inability to feed in the shallow water inhabited by the mos- 
quitoes. Dragonfiies as adults may be looked upon as a check but 
not as a control. The dragonfly larvsej^ even in the presence of an 
abundant supply of mosquito larvae and pupae, prefer cannabalism. 

Theoretically, malaria can be controlled in two ways. If everyone 
in a malarial district could be cured by means of quinine treatment the 
mosquitoes would haVe no point at which to become infected or if 
everyone would take a daily prophylactic dose of quinine, the chances 
of infection even though bitten by an injected mosquito would be 
materially lessened and the death of the last infected mosquito would 
see the community free from malaria. Secondly, if all malaria-beat- 
ing mosquitoes were eliminated there would remain no transmitting 
agency to convey the disease from the sick to the well and again 
malaria would disappear from the community with the recovery of the 
cases infected at the time of the elimination. 

Experience in different lines of preventive medicine points out the 
difficulty of administration of universal quinine treatment. In this 
country of personal liberty it would be practically impossible to force 
any such measure upon the people no matter how bepeflcial it might 
eventually be. On the other hand, those who have had experience with 
anti-mosquito campaigns know the difficulties attendant to nominal 
control, to say nothing of the eUminalion of mosquitoes from any given 
district. 

The logical control of malaria in the rice districts of California rests 
in the careful application of a combination of these two methods,— 
zealous anti-mosquito campaigns together with careful quinine treat- 
ment or prophylaxis. 

1. The rice field becomes an economic factor in the control of ma- 
laria in endemic localities when they offer breeding grounds to large 
numbers of anopheline mosquitoes that are capable of transmitting 
the malaria parasites. This is true in the California rice fields. 

, 2. The pools of standing water outside the rice fields proper, but 
owing their existence to faulty agricultural methods of the rice grow- _ 
ers, ate far more important than the rice fields proper. 

3. The control of breeding places outside the rice fields before, after 
and during the rice season combined with an application of thoje 
methods of rice cultivation that are recognized as agriculturally sounl 
would substantially control the mosquitoea 
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4. Larvicides or predaceous animals are of little use in the rice fields. 

5. Organized qi^e prophylaxis and treatment together with anti- 
mosquito precautions would decrease materially the incidence of 

malaria. 
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Chairman A. W. Morrill: It will probably be best to wait and 
discuss this paper along with the next one which is to be read by Prof. 
W. B. Henna. 


A STATE-WIDE MALARIA-MOSQUITO SURVEY OF 
CALIFORNIA 

By WiLLiAii B. Herms, AttodaU Professor of ParasUology, UnwersUy of California, 
and ContuUinf ParasUologUt, of the Cdifonda State Board of HeaUh 

The great state of California, bathed for many miles by the waters 
of the Pacific Ocean, favored by a semi-tropical climate, well deserves 
to be called the nation’s healtiv. resort and playground, but while Bur- 
bank has shown how the spine-covered cactus may be made smooth to 
the touch, and we now have under cultivation ihany acres of spineless 
tactus, there still thrives in many parts of the state ^e festive mos- 
.quito, not yet shorn of its beak nor devoid of its ability to .transmit 
malaria. Evidenced by letters in my possession there are some per- 
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sons who, cognizant of the prevailing dry summer conditions of Cali 
fornia, would believe this state largely free from these pestiferous and 
noxious insects. True it is that the great valleys of California hav« 
little or no rainfall during the summer months, but this very fact im 
plies the necessity for ample water to produce GUifomia’s vast acre- 
ages of agricultural products. This water, supplied by extensive irri- 
gation systems, is one of the important factors in the production of 
mosquitoes. To this must be added numerous more or less stagnant 
summer pools, due to our many rapidly receding creeks and streams 
Furthermore, water from the melting snows of the Sierras continually 
flows down the mountain sides and spreads out here and there over 
the meadows of the foothills. Thus evej, though there may be little 
or no rainfall for several months during the summer, there is ample 
water and in such condition that the breeding of mosquitoes is favored 
The fact that California is bounded for many miles by the Pacific 
Ocean adds many acres of salt marsh to its mosquito-producing areas. 
Thus the mosquito problem of the state involves both fresh water and 
salt naarsh species. 

That malaria has existed in California for at least sixty years is 
evident from the following quotation from the writings of Edwin 
Bryant,' one time alcalde of San Francisco and an extensive tra veller in 
California ip 1846-1847, viz.; “On some portions of the Sacramento 
and San Joaquin Rivers, where vegetation is rank and decays in the 
autumn, the malaria produces chills ahd fever, but generally the at- 
tacks are slight and yield easily to medicine” (page 452). 

That mosquitoes abounded at that time is evidenced by the follow- 
ing quotation also from Bryant; “By this change we were relieved 
from the annoyance of mosquitoes, which have troubled us much dur- 
ing the night at our encampment.” This quotation is taken from an 
entry made between the 3rd and 7th of September 1846 while encamped 
at Sutter’s Fort (p. 273). 

The first effort on the part of the University of California to assist 
in the abatement of the mosquito nuisance was made ip Marip County 
in the vicinity of San Rafael at the request of Mrs. George T. Page of 
the San Rafael Improvement Club. This request is dated April 5, 
1903. An investigation was made by Professor C. W. Woodworth 
and assistants with the result that oil was applied according to recom- 
mendations to certain salt marsh areas responsible for the trouble. 
This was followed by the employment of Mr. A. L, Ashman during the 
spring and s umm er of 1904 for the purpose of mosquito abatement. 

In March 1904 the Burlingame (San Mateo County) Improvement 


'Biyant, Edwin, 1^1 What I saw in Cslifomia. D. ^dileton A Co., New Yoik 
(480pp.). 
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Club invited Professor Woodworth to make a similar investigation of 
the mosquito {»oblem in the vicinity of Burlingame. Professor H. J. 
Quayle was detailed to organise and conduct the campaign. Here 
again the main trouble was traceable to the neighboring salt marshes. 
During the spring and summer of 1905 Quayle, assisted by students 
from the University of California, waged a systematic anti-mosquito 
campaign with marked success.* Considerable permanent corrective 
„ork was undertaken toother with a systematic study of the mos- 
quitoes of that vicinity. During the mosquito seasons of 1911 and 
1912 a salt marsh mosquito campaign was conducted by the writer 
with the help of students in the vicinity of Bay point in Contra Costa 
County under the patronage of the Smith Lumber Company. 

The writer first became definitely identified with the mosquito abate- 
ment problems of California in December, 1909, when he received a 
letter from Penryn, Placer County, requesting that an investigation 
be made of the malaria-mosquito situation in that vicinity. This 
investigation resulted in organizing a systematic campaign against 
mosquitoes during the spring and summer of 1910, terminating in a 
marked reduction of malaria, particularly in school children. This 
campaign deserves the distinction of being the first organized anti- 
malaria crusade m the state. The campaign in Penryn had hardly 
begun when citizens of Oroville, Butte County, requested that a simi- 
lar campaign be organized there. These two campaigns are described 
in detail in the writer’s book on*“ Malaria,— Cause and Control.”* 

The movement spread rapidly so that within the following two years 
crusades against malaria-bearing mcwquitoes had been organized in a 
number of localities from Bakersfield in Kern County to Los Molinos 
in Tehama County.’ One of the chief obstacles from the very begin- 
ning has been the matter of securing adequate funds to carry out an 
efficient crusade. The expenses had thus far been largely borne by a few 
public-spirited citizens. Hence very early in the work a plan was 
sought whereby funds might be secured on a more equitable basis, 
with the result that finally, after several failures, an act of the legis- 
lature was approved by the governor on May 29, 1915, known as the 

Mosquito Abatement District Act.” 

This act provides for the formation, government, operation and 
dissolution of districts, to facilitate the extermination of mosquitoes, 

‘Quayle, H. J., 1906. Mosquito Control. University of California Agric. Exp. 

I>ta. Bulletin No. 178 (Mpp.). 

’Henus, IV. B., 1913 , Malaria, — Cause and Control. XI-1-163 pp. Macmillan 
Umpany, New York. 

.Beimg, W. B.^ gnoceeafol Methods of Attack on Malaria in California. 

State Journal of Medicine, voL XIII, No. 6, pp. 185-189, 
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flies and other insects; and to provide for the affiesunent, levy, 
lection and disbursement of taxes therein. It provides that such 
must not be greater than sufficient to raise the amount estimated by 
the board of trustees of the district, appointed by the county supg,. 
visors, and n\u8t not be in excess of ten cents on each one hundred 
dollars of taxable property in such district. 

The first district to be organized under the new law was the San 
Mateo District, the sedond being Marin County District No. 1, both 
involving salt marsh areas. These two districts are now in charge ol 
Mr. N. M. Stover, a graduate of the University of California. A 
second salt marsh district has been organized in San Mateo County 
known as the Pulgas District. The first inland district to be organ- 
ized involving fresh water mosquitoes of the malaria-bearing type was 
at Bakersfield, — the Doctor Morris District. Oroville (Butte County) 
has a well organized district while the Los Molinos District (Tehama 
County) is ready for operation and Riverside (Riverside County) and 
Yolo County are now in process of formation. 

The act makes it possible to include both incorporated and unin- 
corporated territory or portions of both in the same district, thus 
protecting communities which draw their supply of mosquitoes very 
largely from the outskirts which may be outside the corporate limits. 

Fourteen species of mosquitoes for California were listed by Quayle‘ 
in 1906, viz.; Anopheles punctiper^is Say, Awphdei maculipemk 
Meig., Atwphdes franciscanus McCr., Psorophora ciliata Fabr., Ochkr- 
oiatus varipalpus Coq., OMerotatus htwittatus Coq., Ochlerotatus syl- 
vestris Theob., Lepidoplatys sqmmiger Coq., Cukx tarsdis Coq., Cufet 
territans Walk., Cidex pi-piens L., TheobcUdia annvlatm Sohran., Tko- 
baldia incidens Thom., and Ctdisela consdbrina Desv. At the pres- 
ent writing (1917) we have listed 27 species, viz.: Anopheles pumli- 
pennis Say, Anopheles quadrinuKule^us Say (“A, oceidenlalis Dyar 
and Knab), Anopheles psevdopmdipennis Theob. {=A.jrandsmm 
McCr.), Aedes varipalpus Coq. ( “ Ochlerotatus varipalpus Coq.), Mts 
onondagensis Felt Ochlerotatus laHvittatus Coq. =^des guayld D. 
and K. = Mdes curriei Coq.), Mdes taeniorhychus Wied. ( •• A . damnom 
Dyar), j£des sykestris (Theob.), ^des sguamiger (Coq.) {=Leido- 
phtys sguamiger Coq.), j£des vittatus Theob., Mdes increpitus Dyar, 
Mdes palustris Dyar, Mdes cataphylla Dyar, Mdes ventroviUus Dyw, 
Mdes hexodorttus Dyar, Mdes lahtensis Dyar, Mdes sansotd D. and K., 
Mdes pallatus Coq., Cdex tarsalis Coq., Cvlex territani Walk, Cvhi 
guinguefaseiatus Say ( = C. cubensis Dyar -<7. faligans Wied.), Cufet 
sHgmatosoma Dyar, Culex eryihrothorax Dyar, Culex comitalus D- 


■Quayk, H. J., 1606 (loo. oft.) 
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K., CtMseta inddena Thom. (=Theobaldia inddem Thom.), 
Culiseta inomatua Will. {^Cidiaeta conaobnm Desv.), Culiseta ma(^ 
cracketuB D. and K., Urarwkenia avhydor Dyar {from larva only at San 
Diego by Dyw). Three other species are doubtful for California, 
PsoTiypboTCt cilioto Fabr., ^daa colopua Meig and Culex pfpieus L. 

Malaria in California 

The extent and prevalence of malaria in California is best described 
by Snow' via.: “The United States mortality reports show that in 
1909 California had one eleventh of all the deaths from malaria in the 
registration area, which includes eighteen states, and ranked second 
in number of deaths for a single state. Indiana was first with 125 
deaths, New York third (95 deaths), Ohio fourth (75 deaths), Penn- 
sylvania fifth (50 deaths). In proportion to population California 
outranks all other states in this area. Within the state 66 per cent of 
the deaths occurred in ten counties extending in an almost unbroken 
chain along the base of the Sierra Nevada Mountains. The total 
population for these counties (1910 census) is 326,896. Malaria, 
therefore, causes five times as many deaths per 100,000 of population 
as the average for the United States registration area. In these ten 
counties (Shasta, Tehama, Butte, Yuba, Placer, Sacramento, Amador, 
San Joaquin, Fresno, Kern) the 1909 death-rate from malaria was 
one death to 4,400 people. A, second group of ten counties (Trinity, 
Sutter, Yolo, Napa, Contra Costa, Calaveras, Stanislaus, Merced, 
Tulare, and Kings) contiguous to those of the first group shows one 
death to each 15,820 of population. A third group of ten counties 
(San Francisco, San Mateo, Alameda, Santa Clara, Santa Cruz, San 
Benito, Monterey, San Luis Obispo, Santa Barbara, and Los Angeles) 
forming a chain along the coast shows one death to each 57,614 of 
population. Twenty-eight, or almost 50 per cent of the counties 
show no malarial deaths. Excluding the counties of San Francisco 
and Los Angeles, there remains the fact that two thirds of the popula- 
tion live in counties which contributed aU the deaths from malaria, 
while one third of the population of the state live in counties which 
had no malarid deaths in 1909. A further study of the distribution of 
malaria in California shows Butte County 15 per cent, Sacramento 
County 10 per cent, San Joaquin 9.8 per cent, Fresno 6.2 per cent, 
Shasta 5.4 per cent of the deaths of 1909. Three counties, with only 
one sixteenth of the total population of the state, have more than one 
third of all the deaths from malaria. 

If the coun ties bordering the Sacramento and San Joaquin valleys 

* %ow, WilHam F. Malaria. California State Boaid of Health Monthly Bulletin, 

PP- 276-279 (Nov., 1910). 
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and ifending tributary streama to these two great rivws be divided by 
a line from the Suisun Bay to Mokelumne Peak it win be found that 
eleven #untie8 to. the north of this line show 50 per cent of the deaths 
from malaria in 1909, and thirteen counties to the south of the line 
show 30 per cent of the deaths from this cause. In other words, the 
Sacramento and San Joaquin valleys contributed 80 per cent of all the 
deaths from^ malaria within these valleys. The following figures are 
significant; Nine of the twenty-four counties had 75 per cent of the 
deaths, or 60.6 per cent of the deaths for the entire state. These nine 
counties fall into three groups, (1) Placer, Sacramento, San Joaquin 
with 25 per cent of the deaths and a population of 136,774; (2) Butte 
Tehama, Shasta, with 24 per cent of deaths and a population of 57,622’ 
(3) Fresno, Tulare, Kern, with 11.6 per cent of deaths and 148,812 
population. 

“Reducing these figures to terms of 100,000 population and com- 
paring with the United States census average of 4.8 for the entire reg- 
istration area, the Butte-Tebama-Shasta area shows 46.8 deaths per 
' 100,000 population ; the Placer-Sacramento-San- Joaquin area shows 
20.4 deaths pet 100,000; and the Fresno-Tulare-Kem area shows 8.9 
deaths per 100,000 population.” 

The above report on malaria conditions in California is not based 
on endemic indexes and has consequently been regarded by some as of 
comparatively little value. While the ■writer had not undertaken a 
systematic study of large numbers of blood smears, enough of these 
had been examined both prior to and after Snow’s report that he is 
convinced that endemic indexes would have shown the statements 
above quoted practically correct- As it is, control work already ac- 
complished would alter the situation, 

Meyer' states “We examined the blood of 272 children in Gridley 
(Butte County) and of 364 children in Chico (Butte County) and 
found a tertian infection in each place (one seventeen-year-old Japa- 
nese boy in Gridley and one nine-year-old girl in Chico).” This could 
not well be regarded as a representative index, the work having been 
done early in the season (May 17-31, 1915) and included only a por- 
tion of the school children. A very much more significant index was 
made by Kelley^' at Redding (Shasta County) where an index was 
made in October, 1915, based on 435 blood smears taken from as 
many school children showed thirty-five infected or an index of 8 per 
cent, there being 17 cases of aestivo-autumnal, 17 cases of tertian and 


* Meyer, Karl F. The Malaria Problem. Trane, of the Connnoowealth Club 

California, voL'XI, No. 1, pp. 21-26 (March, 1916). , - 

* Eelley, Frank Iff Endemic Index of Malaria in the Northern Sacramenbo Vslw- 
Joum. of the Amer. Med. Aeeoc. (In preee). 
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gae quartan. For comparison the endemic malaria indexes tor sev- 
eral states afteir von EsdorP are here quoted, viz.: Alabama 11.4, 
Arkansas lO.lj Nwth Carolina 7.8, South Carolina 11,9, Mississippi 
31.2, Virginia 9.3. No doubt the endemic index for Redding (Cal.) 
Tfould have been greater but tor some mosquito control work which 
had been instituted during the previous two or three summers. 

A Systematic MosqniTo Survey 

During the course of the seven years preceding the summer of 1916, 
the writer had gained some knowledge of the mosquitoes of California 
because of his extensive field observations, but as yet no systematic 
survey of the situation had been undertaken. Anopheline surveys 
such as were carried out by the United States Public Health Service 
iu certain of the southern states under the direction of von Ezdorf* 
are fundamental to successful malaria control measures. 

A notable advance was made during the summer of 1916 in our 
knowledge of the malaria-mosquito situation in California and con- 
sequently we believe decided progress has been made in the control of 
malaria in the statd. On February 23, 1916, in the office of the presi- 
dent of the California State Board of Health, the writer in conference 
with the president and secretary of the State Board of Health and the 
director of the Bureau of Communicable Diseases presented the matter 
of a mosquito survey as the most urgent necessity in the program for 
the control of malaria in the state. An estimate was given as to the 
probable cost, items involved, etc. After some discussion the sug- 
gestion was favorably received and on March 4, the following reso- 
lution was adopted by the State Board of Health, namely, “that the 
State Board of Health undertake in cooperation with the University 
of California, a survey of malaria and mosquitoes in California under 
the direction of Professor W. B. Herms, assisted by Mr. S. B. Freeborn, 
provided the funds of the Board will permit of the financing of the 
plan.” It was ^timated that the expense of the survey would approxi- 
mate S2,150 for the first summer including cost of automobile, main- 
tenance, hotel expenses, and general equipment, there being no charge 
made to the State Board for the services of either the writer or Mr. 
Freeborn. 

Without discussing in detail the equipment used in carrying on the 
survey, it may be said that this consisted of many maps, including 

‘yon Ezdorf, R.'H., 1916. Endemic Index of Malaria in the United States. 
United States Pnhlio Health Service, Reprint No. 331 from Public Health Reports 

"i March 31, 1916. 

**V(ni Esdorf, R. H. An gpReliiw Surveys. United States Public Health Service, 

print No. 272 from Pabho Health Reports of April 30, 1916. 
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topographic maps, collecting outfit, numerous pill boxes and vials for 
use as insect containers, microscope, stain, cameras,, irst aid outfit 
etc. The automo^le used in the survey was of five-passen^r capacity 
equipped with a good sized dunnage box. The personal ^eots of the 
party were carried in cases and bags. 

Between April 13, the date on which the automobile was received 
and May 10, the day on which the scheduled survey began, a number of 
trips were made in the San Francisco Bay region as far south as Palo 
Alto to study certain local mosquito conditions. On the morning of 
May 10, the party, consisting of the writer, Mr. Freeborn and a stu- 
dent driver, who also gave his services free to the state, left the campus 
of the University of California. The first few days <rf the survey were 
spent chiefly in the Vaca Valley working from Suisun to Winters, 
thence to Dixon, Davis and Woodland, where a second party consisting 
of a group of University of Califomia students joined in the work of 
the survey. This group of students remained with us for the first 
six weeks of the trip and proved of considerable value in collecting and 
locating breeding places. From Woodland our work proceeded up 
the west side of the Sacramento to Orland thence to Hamilton and 
south to Princeton and Colusa. Prom Colusa we again went north- 
erly as far as Redding, thence southerly to the east side of the Sacra- 
mento to Chico, thence to Marysville. In each instance the inter- 
vening territory was carefully studied, and several days were devoted 
to a study of the more important communities and their tributary 
settlements. From Marysville we again proceeded northward to 
Redding, thence to Dunsmuir, Yreka, Hombrook over the Siskiyou 
Mountains to Ashland (Oregon) in order to trace the species to the 
extreme northern boundary of the state. From Ashland the trip was 
made to Klamath Falls and at once into California again through 
Modoc County, stopping at Alturas, thence to Susanville and to Reno 
(Nevada) via Doyle. Our next headquarters were at Loyalton, thence 
to Sierraville, Truckee and Placerville via Lake Tahoe. Our first 
trip closed June 23, when a few days were spent at Berkeley to replen- 
ish our equipment. 

The second trip began June 27, going directly to Sacramento thence 
to Marysville, Oroville, Quincy, Downieville, Nevada City, Grass 
Valley, Auburn, Truckee, Placerville, Jackson, Sonora, Yosemite, 
Merced, returning to Berkeley July 23, During this trip our principal 
object was to ascertain conditions in the northern Sierra foothill region. 

On July 26 the third trip was begun and consisted of a survey of 
Marin County, particularly the salt marsh problem of San Rafael and 
vicinity, thence to Petaluma, Sonoma, Santa Rosa, Sebastopol, Healds; 
burg, Cloverdale, Hopland, Lakeport, Upper Lake, Middletown, 
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Cslistoga and the Napa Valley, thence again to Berkeley. The final 
trip of se^n consisted of a further study of conditions from 
geaecia to Smsun and the Vaca Valley, thence to. Napa and Santa 
Rosa, northward to Dldah, Laytonville, Eureka, Crescent City, east- 
jrly to Redding via Weaverville, southerly to Williams, westerly to, 
Ukish via Bartlett’s Springs and Lakeport. From Dkiah the home- 
^rd journey was made via Santa Rosa and Napa including a mos- 
quito survey of Mare Island. The summer’s work closed August 14. 
From May 10 to August 14 we had covered 6,446 miles or 7,036 miles 
from April 13, and 31 northern counties had been ofiScially included in 
the survey. We had travelled from' sea level, actually on the sandy 
beach of the Pacific Ocean near Crescent City, to an elevation of about 
8,000 feet in the Sierra Nevada Mountains. We had encountered 
rain, hail, snow, storm, heat and cold, often subjected to dangers and 
hardships, but we had visited the home of the mosquito and had seen 
at first hand conditions good and bad as they actually exist.’ 

Object akd Method of Survey 

The object of the survey was threefold, first, scientific, in that an 
accurate knowledge of the specific occurrence and distribution of mos- 
quitoes and malaria was desired; second, economic and remedial, in that 
accurate information relative to the breeding places of the Anopheline 
species was needed in order that definite and practical suggestions for 
control could be offered; and third, educational, in so far as literature 
was distributed, lectures were given, conferences were held and much 
personal work was done among the ranchers. The objectives of the 
survey defined from the very start the methods pursued in our survey. 
The itinerary of each trip was prepared in advance and adhered to 
very closely. Adult mosquitoes were easily located in their hiding 
places during the day, commonly under bridges, in culverts and in 
outhouses. By the use of cyanide bottles made of shell vials (1" to IJ" 
deep and in diameter) representative collections were made. After 
collecting them they were at once placed between cotton wadding in 
small pill boxes, each box given a number which corresponded to a 
number on a map. Breeding places were then located, descriptions 
were made and photographs taken in many instances. Ordinarily 
this peculiar performance attracted attention and soon one or more 
individuals were being told the object of our work . Health officers and 
other public officials were frequently taken into the field and given les- 
sons in the recognition of mosquito larvie, particularly the Anophelines, 
Md were given suggestions for control. In nearly all communities resi- 

’Henna, 'W. B. FrogiesB Report on State-wide Mosquito Survey. Calif. State 
®0Md of Health MonUily Bulletin, vol. 12, No. 4, pp. 192-196. (Oct., 1916). 
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dent physicians were consdlted relative to the oecurrtst^ Of malaria io 
the vicinity and blood smears were examined wh4i^r available 
Public lectures, previously scheduled, were frequM^^ given, usually 
illustrated with local material. Perhaps the most noteworthy lecture 
given during the summer was that at Redding before the state con- 
vention of County Supervisors. This was well attended and evi- 
dently well received. Hundreds of copies of the State Board of Health 
Special Bulletin No. 9 on "Malaria and Mosquito Control” by the 
writer were distributed. In most of the seriously infested localities 
a house-to-house distribution was made. 

Restots op Sorvbt with Comments 

We now have without doubt a very complete collection of the species 
of mosquitoes occurring in northern California and by the time the 
survey is finished a unique representative collection of these insects 
will be at hand such as few if any of the larger states possess. The 
specimens are being properly mounted and a card index of localities is 
'being prepared so that information relative to the occurrence of mos- 
quitoes in a given locality can be quickly and accurately ascertained. 
Our knowledge of the geographical distribution of the Anophelines has 
been greatly amplified. One or more of the specimens of Anopheles 
was encountered in all but one northern California county, and we 
were able to find numerous specimens of Anophelines, also located 
their breeding places, at an elevation of 5,482 feet (this at Sierraville). 

We are even more impressed than ever that the Anopheles mosquito 
as a real menace to health does not wander far from its larval habitat, 
and that with the discovery of Anophelines their breeding place may 
be located within a very few rods of this point. 

The chief source of Anophelines was quite commonly the green 
scum-covered edges of , a small receding stream, creek or irrigation 
ditch, or grassy weed-grown pool of clear water. While the Anopheles 
mosquito may breed in vile stagnant water, it prefers clear, fairly cool 
wq^er such as one frequently finds in smaller streams with sandy or 
pebbly bed. The current may be fairly swift in one part of the stream 
but the edges are commonly shallow and left-over scum-covered pools 
occur nearby. 

While the survey has revealed the fact that Anopheline mosquitoes 
are more widely distributed than was at first believed to be the case 
and that consequently the malaria menace is also greater, we are no 
less positive in our belief that malaria can be brought under control. 
It is, however, a matter of detail, intensive rather than extensifc. 
For example, a small overlooked pool of water, orfgihatmg from « 
tiny stream beneath a fruit-packing house, may produce ample Ano- 
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pheles mosquitoes to distribute malaria among the employees who 
may work t<«md evening during the rush season, or larva may occur 
in an open spring which supplies drinking water for the nearby fruit- 
picking camp, etc. The successful operation of malaria campaigns 
calls for specially trained men. * 

Far too Uttle attention is paid to the irrigation ditches and methods 
of irrigation in northern California. Until this matter receives proper 
attention there will always be more or less malaria in our irrigated 
districts. This is further evidence that details are overlooked and 
that the irrigation and drainage engineer to whom such matters as 
mosquito control are often referred is not meeting the requirements 
that he is interested in the successful operation of the work at hand 
and is not responsible for the water as it may prove a menace to health. 
This is not ordinarily within the scope of his work. That there is 
little or no malaria in the irrigated districts of southern Cahfornia is 
a mere coincident in the problem of conducting water from place to 
place in the most economical manner. 

The recent introduction of rice culture in California brings with it 
new problems. These were studied with some care during the progress 
of the survey. Bice culture is evidently most successful in regions 
which also favor mosquitoes. In most instances both mosquitoes and 
malaria have preceded rice culture in a given locality, and the intro- 
duction of rice has merely increased the number of mosquitoes and the 
eases of malaria. In certain sections there is strong antipathy toward 
the rice industry because of its effect on health and comfort, on the 
other hand the rice grower displays a feehng of indignation because 
the' entire responsibility is placed on his shoulders, in spite of the 
fact that both mosquitoes and malaria preceded the advent of his 
industry. 

Out of our study of the rice situation there have come several im- 
portant conelurions, namely that the rice grower is guilty of careless- 
ness and does not practice sound agricultural methods. He is intent 
on quick returns at a minimum expense. The irrigation systems are as 
a rule carelessly constructed with the result that the roadsides are 
bordered.for miles and in some instance actually covered by water. 
It is this careless and profligate use of water which is responsible for 
the enormous increase of mosquitoes. It seems quite reasonable to 
believe that more than 50 per cent of the trouble vrill be eliminated 
concomitant with the practice of scientific methods in the culture of 
nee. 

Furthermore, after the water is drained from the fields in the autumn 

numbers pf pools remain along the contour checks and the road- 
Mdes in which mosquitoes continue to breed for some time after the 

5 
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rice harvest, and again in the spring before the fidds are flooded 
Therefore it is recommended that mosquito control measures be put 
forth with vigor both before and after the fields are flooded. 

While dragonflies breed in enormous numbrars in the rice field they 
appear too late in the larval form to reduce the mosquito larva and 
the consequent hordes of mosquitoes to any appreciable extent. If 
dragonfly larva could be produced in sufficiently large numbers very 
early in spring and were transplanted to the rice fields at. the begin- 
ning of the season some appreciable effect might be secured. 

Bat roosts in the neighborhood of rice fields have been recommended 
but our experience with bats does not lend a very hopeful aspect to 
this means of control. 

That much quinine is consumed in the malarial regions of Cahfomia 
without apparent good results is quite evident. Self-treatment with 
large quantities of quinine without regaM to schedule is commonly 
practiced. Enormous sums of money are expended for quinine and 
sundry patent medicines, ^much of it uselessly. 

The winter treatment of malaria carriers in all sections where the 
disease occurs and proper quinine prophylaxis in districts difficult to 
control deserve much more attention than is at present accorded these 
matters. 

As a direct result of the malaria-mosquito survey there will come 
many new organized mosquito abatement districts under the act above 
described, but no doubt the greatest good coming out of the work is 
fundamentally educational in that literally thousands of persons,— 
men, women and children, — ^were reached on their own ground and 
were told what malaria is, how it is carried and how to control' it. 
In many instances the' writer saw the remedy (mosquito control) ap- 
plied before he left. 

It is planned to complete the survey of the state during the coming 
summer, starting early in May at the southern border and working 
northward. 


The two papers were generally discussed By R. W. Doane, A. W. 
Morrill, Earl Morris, C. W. Woodworth, E. 0. Esdg and others. 

Chairman A. W. Morrill: The next subject will be presented by 
Mr. G. A. Coleman.- 
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the development of the motion picture and 

PLACE IN EDUCATIONAL WORK 


ITS 


By Geo. A. Coleman, Unirerjify of Califomia, Berkeky 

The story of the development of the motion picture camera and 
motion picture projectors reads like a fairy tale of romance, yet it is 
the story of real scientiBc achievement unequaled in its account of 
the overcoming of apparently insurmountable difficulties. For the 
solution of the scientific problems involved it has demanded the best 
talent from among European and American mechanical experts 
designers and manufacturers of lenses, camera equipment, and chem- 
ists. The successful solution of these problems has only been possible 
through the cooperation of all. 

Motion picture photography was born on the Stanford Ranch Palo 
Alto, Califomia, about 1872, when Governor Stanford was induced by 
Mr. Muybridge to aUow him to experiment in photographing the 
governor’s horses. The first motion pictures were made by setting up 
twenty-four camera in a row facing the racetrack, each camera being 
equipped with an ingenious arrangement of a string and spring at- 
tached to the shutter. The horse in trotting past the cameras touched 
each string and so released the shutter, thus taking his own photo- 
graphs, a series of snap shots. Governor Stanford rendered a real 
service to the science of Cinematography when he took these photo- 
paphs to Paris and exhibited them, thereby gaining the attention and 
interest of Messioner, the great animal painter. Messioner was fas- 
cinated by them, because he was himself a great student of the curious 
attitudes which horses assume when in rapid motion, and had already 
attempted to incorporate in his paintings some of his own observa- 
tions. These photographs gave him just the proof he needed to estab- 
lish the correctness of his own observations with his fellow artists who 
were disposed to criticize his ideas and work. Indeed here we have 
the keynote to the use of the motion picture in scientific investigation 
and instruction, viz., an infallible record. 

The motion picture camera has now been brought to a high state of 
mechanical perfection and optical efficiency. There are a number of 
good makes on the market. After a somewhat extended investiga- 
tion of a number of foreign makes, the author has chosen the Univer- 
^1 camera and tripod, made in Chicago, which, equipped with a 
Sttery of lenses of from two to six inch focus, or longer if desired, 
inakes an outfit adapted to all kinds of work afield, and yill withstand 
t e trying effects of all kinds of climate from the tropical jungle to 
® rigors of the arctic. (The outfit was here exhibited.) 



872 


jodsnal of EooKoinc entomokxji 


IVdid 


The manufacture of motion picture films has kept pace ^th that o( 
equipment, and owii^ to the indefatigable efforts of Mr. Eartman, we 
have film which will record anything the camera can take/ To such 
perfection has the film, and the mechanical work of the camera been 
brought, that the taking of five hundred consecutive pictures in one 
tenth of a second, a thing undreamed of a few years f^^o, is now possi- 
ble. 


Here, then, we have the means of recording and repreducing for 
classroom and lecture room, and for careful study, all of the muscular 
and other movements of the vast animal and plant population of the 
entire globe. By means of the X-ray and the microscope, in con- 
nection with the motion picture camera, we can photograph not only 
the external, but the internal anatomy of every living thing upon the 
earth, in^ the air, or in the sea. When we stop to think of the vast 
field of investigation, of which we are just now at the threshold, we 
may stand in awe of the forces of nature, yet we cannot help but feel 
a profound respect for the powers of the human mind which has 
opened the door and let the general public get a glimpse of the inner- 
most secrets which are so jealously guarded by old dame nature. 

The “ dry-as-dust lecture on insect taxonomy can be enlivened now 
and then with a few feet of film, analysing the “buss” of the bee’s 
wing, the “song of the katydid, or katydidn’t,” the “chir-r-p” of the 
cricket, the stride of “sir” beetle, and the sailing, or soaring, of 
“Madam Butterfly.” 

The insect biologist no longer needs to cover the walls with charts 
showing “all stages in life-history,” etc., etc., or with curves, the key 
to which has long since been lost, for by means of the motion picture 
record he can get together a life-history stretching over months, or 
years, and present on the screen in a few minutes, the entire trans- 
formations for the eyes of the students, thus stimulating their interest 
to a study of the real insect life-history much more effectively than is 
possible with any series of dried or pickled specimens, however care- 
fully they may be prepared. 

Museum specimens have their uses, os records, but they also have 
their limitations, for classroom, or lecture deihonstrations, besides, d 
spoils the specimen. Lantern slides were a step in advance, but too 
slow. The moment you introduce molioh into your subject, your 
audience is fascinated, their attention riveted, and your point of 
instruction is driven home. 

The economic entomologist need no longer fear the bugbear of 
dassroom work, for he can now devote himself entirdy to the research 
so dear to his heart, while an assistant merrily turns the crank of th,o 
Kinetiscope, or Pathescope, grinding out the pictures tit the rate d 
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sixteen thaoaand every twenty minutes, stopping between reels to 
answer the stieam of questions which the admiring multitudes of 
freshmen will certainly be stirred to ask. As for the general public — 
a motor-drive® mwhine, a few hundred thousand feet of film, covering 
all lines of scientific investigation, farm and orchard management, 
and you can take that long cherished— but seldom realized hope— a 
real vacation. 


The following paper was read by title: 


SOME COMPARISONS OF COCCUS CITRICOLA AND C. 

HESPERTDUM' 

By H. J. Qoatlb, UnwersUy of California, Citrus Exjxrimmt Station, Ritersuk, 
Califomia 

Coccus dtrkola was described as a new species in 1914.* For some 
years previous to that time, this species of scale insect was confused 
with C. hesperidum as well as with one or two other species. The 
identity of the two species named is still a matter of doubt with 
persons not familiar with them, and, in certain stages or without 
ample material, their identity may not be plainly evident even to 
those who have given the species some study. Nevertheless the 
species in question are quite distinct, and it is the purpose of this 
paper to point out some of the differences and also some of the simi- 
larities. 

The most important morphological characters separating these 
two species of scale insects are to be found in the antennm, both as 
regards the number and the relative lengths of the joints. 

Hesperidum almost invariably has seven joints, while citricola, in 
the great majority of cases, has eight joints. 

In seventy-ei^t specimens of citricola in which 139 antennae were 
examined, there were three .scales each with seven joints "in one 
antenna and eight in the other. In four scales there were seven 
joints in both antennse, and m four others there were seven joints in 
one antenna while the other antenna was not examined. The remain- 
ing number, or sixty-seven, had eight joints in both antennm. 

In seventy-three specimens of hesperidvtm examined all had seven 
joints. 

‘Pa^r No. 42, University of Califomia, Graduate School of Tropical Agriculture 
*11(1 Citrus Expe^ent Station, Riverside, California. ' 

• *Campbell, Roy E. A new species of Coccid infesting citrus trees in Califomia. 
“toraological News 25: 222-224, 1914.. 
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In all scales examined the seventh, or usually the next to the last 
joint of eitricoh was shorter than the seventh, or last, joint of heg. 
peridum. 

With two exceptions the fourth joint of eitricdla was shorter than 
the fourth joint of hesperidum. 

Considering averages, in the majority of antennae examined the 
third joint of dtrkola was shorter than the third joint of hesperidum. 

Considering averages, the fifth joint of dtrkola was longer than the 
fifth joint of hesperidum. 

Although dtrkola, usually, has one more joint than hosperidum 
the total length of the antennse of he»peridum will average longer 
than that of dtrkola. 

C. CITRICOLA 

Average length, in micrometer spaces, of antennal joints: 

1 2 3 4 5 6 7 8 Total 

10.0 9.05 11.88 9.80 9.73 7.56 7.43' 13.14 ^ 78.59 

C. HESPERIDUM 

Average length, in micrometer spaces, of antennal joints; 

1 2 3 4 5 6 7 8 Total 

10.2 9.94 15.92 16.82 6.60 7.18 16.43 — 83.09 

In hesperidum the number of hairs of the anal ring is usually given as 
eight. In the original description of dtrkola six was the number 
stated for this species. Upon examination of the above characters, 
the writer finds that there are six large and two small hairs on the 
anal ring of both hesperidum. and dtrkola. The two small hairs are 
not readily seen without dissecting out the part, and mounting so as 
to show all the hairs in about the same, plane. While, fitm the 
observations of the writer, the number of hairs of the anal ring is 
the same in both species in question, the difference in their length is 
very marked, those of hesperidum being about one-fourth longer than 
those of dtrkola. 

There appears to be no well marked distinctions between the motile 
larvse of the two species. The antenn® in this stage consist of sis 
joints. In dtricola there is an indication of eight joints by a more or 
less distinct separation of the fohrth and fifth into two joints each. 
In the second instar there are still but six joints although the cleavage 
into two of the fourth and fifth joints is more pronounced than in the 
larva. In the third instar the adult condition of eight joints is 
acqmred. In the case of hesperidum, the extra joint of the adult is 
probably forihed by the fifth joint dividing into two. 

In general appearance dtricola may be distinguished by the 
even distribution of the dark color pigment and the general ground 



375 


June, ’17] * QDAYIE; COCCUS CITBICOLA AND C. HESPEBIDUM 

color of gr^ or dirty whitpC. Hesperidurri^ has tho color pigment 
coalesced in more or less definite areas and the ground color is dis- 
tinctly yellowish. In lustre, ciiricoUt is dull while hesperidum is shiny, 

Hesperidum varies in shape more than eilricoh. The former may be 
straight on one side and curved on the other, or otherwise different 
from the usual oval, particularly, if they are situated along the midrib 
or if the specimens are crowded closely together. 

It is in their life history and habits that the two species are markedly 
different. In dtrieola there is but one generation a year, while in 
hesperidum there are three or four over-lapping generations. Indi- 
viduals of different sizes that, may be seen at any one time in the case 
of hesperidum furnish a ready means of distinguishing the two species. 
From August to March all living specimens of dtrieola are uniformly 
of small size. During May, June and July there may be two sizes 
of this species, either mature individuals or very small specimens. 
dtrieola is oviparous whUe hesperidum is ovoviviparous. The male of 
citricola is only occasionally seen. On citrus trees the puparium of the 
male of the black scale {Saisselia oleee) is likely to be mistaken for 
that of dtrieola. The puparium of dtrieola may be distinguished 
from that of the black scale by the broader band, consisting of numer- 
ous cross lines, bordering the coronet. There are several references 
that refer to the male of hesperidum, but in the writer’s judgment 
the proof in these references is not sufficient to say positively that the 
male described was of this species. Male puparia have been taken 
in the midst of infestations of hesperidum, but in all cases observed, 
they proved to be that of S. oleee, L. corni or C. dtrieola, infestations 
of which were in the immediate vicinity. It is not unlikely that the 
male of hesperidum occurs, but evidence of the fact in the references 
at hand seems insufficient. 

The host plants of hesperidum include a very wide range in number 
and variety. Those of dtrieola, as far as observed, include all varieties 
of citrus, hackberry, Celtis ocdderUalis; buckthorn, Rhamnus crocea; 
pomegranate, Punica granatum; night shade, Solarium doughssi; 
English walnut, Juglans regia; and Elm, Ulmus americana. The host 
plants named, other than citrus, were found infested in more or less 
close proximity to citrus. The diacoverj' of the scale on hackberry, 
some of which trees were said to have been imported from Japan, 
led to the suspicion that the scale may have come from that country. 
But in correspondence with entomologists in Japan it is learned that 
C. dtrieola is not known to occur there, or at least is not native to the 
country. Mr. C. P. Clausen writes that he has seen what he considers 
.to be C. dtrieola on citrus in Japan, and that it protably has been 
introduced from California. 
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C. eiiricola was first observed on buckthorn growing in the immediate 
Vicinity of a citrus nursery. Since the buckthorn is a native plant 
growing in the mountains and in waste places in the vidleys, it was 
thought that the origin of the scale was accounted for. Upon further 
exploration of different areas where buckthorn grows, it was found 
that infestations of the scale on this plant did not occur at any great 
distance from infested citrus trees. The scale was found most 
abundantly on buckthorn growing in immediate proximity to citrus 
trees. It has been found in scattering numbers on the same plant 
growing in the washes from Claremont to Glendora. Specimens have 
been taken on buckthorn in the San Dimas and San Gabriel canyons 
two miles from citrus trees. It was not observed on buckthorn in the 
vicinity of Santa Barbara or in Laurel Canyon near Hollywood, or 
elsewhere. Further exploration of the buckthorn may result in a differ- 
ent conclusion, but at present it appears that eitricola went from the 
citrus to the buckthorn instead of trice verm. 

The parasites that have been reared from both dtricola and hes- 
peridum include Coccophagw keanii, C. lumlaiue, and Aphyeus luleolm. 
Microierya Jlaim is a common parasite of heaperidum but thus far, 
there appears to be no record of this species being reared from eitricola. 
Coccophagua fiavoaeuteUum has been reared from eitricola but not from 
heaperidum. Timberlake* records some other parasites and hyper- 
parasites of heaperidum which have not been reared from eitricola, hut 
less extensive studies have been made on the parasites of the latter 
species. It is well known, however, that eitricola is much less subject 
to attack by parasites than heaperidum. 


At the South Carolina College and Station, two laboratories in charge of Mr. G. M. 
Anderson have recently been established in the southern part of the state; one deals 
with the boll weevil problem, and the other with the American mole cricket which is 
developing into a serious pest, especially of truck crops, at some pointe along the 
coast. Mr. J. A. Berly, research assistant, is in charge of the temperature-moisture 
problem aWhe home laboratory, working in cooperation with the division of Southern 
Field Crop Insects of the Bureau of Entomolo^. Professor W, A. Homas has 
about completed his work on the cotton root louse and at present is engaged in a 
special study of the Aphidid® of South Carolina, with special reference to economic 
control. The work of the Crop Pest Commission has devebped satisfactorily during 
the past year. An item of particular interest is the absolutely successful control of 
three heavy infestations of the cottony cushion scale in Charleston by the introduction 
of the Yedalia lady beetle, through the courtesy of the Plant Commiasionw of Florida. 


‘Timberlake, P. H. Preliminary report of the parasites of Coeeua heaperidum in 
California, Jour. Econ. Ent. 6: 293-303, 1913; and Revision of the Genus Aphtfus, 
Proe. N. 8. N. M. 50 ; 561-640, 1916, 
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Scientific Notes 

Aleyrodes dtri not in Porto Rico. In the April mimber of Phytopathology, in 
an article on Porto Rican plant diseases, appears the foUowing statement: "The 
fungus appears to be growing upon a scale insect, probably Akyrodes cUri.'’ This 
gtatement refers to a white^y found on the undersides of the leaves of Guava, the 
^ter assuming tiiiat it is the notorious citrus white-fly. 

Aleyrodes ciiri Riley and Howard has never been found in Porto Rico to our knowl- 
edge. There are, however, two species of white-fly that are commonly found on 
Guava in Porto Rico, AMriMxus hamrdi Quaintance and Alewrodicus {Metaku- 
Todicus) minimus Quaintance, and it is very probably one of these to which the 
ffiiter refers. 

Richaw) T. Cotton. 

How the Bureau of Entomology is Meeting the Great Issue. Immediately upon 
receipt of the news of the Declaration of War, the following letter was transmitted 
by the Chief of the Bureau to each member of the Bureau of Entomology, both in 
Washington and in the Field Service: 

April 7, 1917. 

“The crisis in which this country is placed makes it necessary for the Bureau to 
do all it can towards the conservation of our resources. It has been decided to estab* 
lish a system of reporting local outbreaks of insects so that the Bureau wOl have 
the earliest possible information regarding unusual injury to crops. This service 
will receive reporla on insect abundance, make tabulations and maps, and compOe 
statements for the use of the men in the field as to probable damage. 

“Will you please make it a part of your duty to report promptly through your 
section chief all observations on insect damage which are of more than usual mtensity, 
and report the first occurrence of well-known pests. In all coses where possible 
numerical estimates should be made. This work should cover all injurious insects 
which may come to your attention re^mlless of the work in which you may be 
regularly engaged. It is not intended, however, that this shall supplant the regular 
work. It should be merdy incidental but at the same time carried on to as full an 
extent as possible without interfering with other important matters. 

L. 0. Howard.” 

The Department of Entomology of the Alabama Experiment Station is endeavoring 
to do its bit in the campa^ for increased food supplies partly through the saving of 
at least $2,000,000 worth of com that is liable to be destroyed by insect attadk in the 
cribs durii^ the next two or three months. Furthermore, arrangements have been 
luade for prompt reports by demonstration agents, agriculturists in our District 
Agricultural School and others of any threatening insect occurrence in this state. 
An effort will be made to get these reports mudi earlier than they would come ordi- 
narily from the fanners themselves, so that remedial measures may be applied in time 
lo prevent loss. 

In the Gulf States section, the winter of 1916 and 1917 has been the most severe 
lor perhaps 18 years past. Serious damage has been done by cold to citrus fruits and 
particularly, also in a less degree to other fruit crops. Probably as a partial 
*^lt of wintw injury, more numerous reports are being recrived of injiiry in which^ 
new fungiw discuses and borer injury seem to be associated, ^me of these 
are occurring upon a large variety of fruit and foreat trees and promise to be 
problraas for future study. 
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It may be well to call attention to practical limitations evident to 
anyone giving the matter thought and yet apparently ignored by some. 
Recent volumes of the Journal have contained about 600 pages and 
represent practically all that can be issued with present resources. 
There are approximately 450 members with equal opportunities for 
publication. It was decided some years ago, and the policy seems on 
the whole a wise one, that precedence should be given to the Proceed- 
ings. That decision was made before we had a Pacific Slope Branch 
with its summer meeting and it seemed only an extention of the earlier 
policy to apply it to the western gathering. The large number of 
papers presented at a meeting necessitated limiting the time devoted 
to each and some have given alfttracts or portions and submitted 
the entire paper for publication. Considerable discretion must lie 
with the Editor and the above staten^pnt is made for the benefit of 
one who becomes impatient at delay or who looks askance at suggested 
condensation. Some authors have withdrawn papers because they 
could not be published earlier and under present conditions the Editor 
was powerless, so far as hastening matters is concerned. Here is a 
place where we must all cooperate. Adaptation will do more to help 
the situation than rigid regulation. 

Edwards’ Bibliographic Catalogue of the Described Transforma- 
tions of North American Lepidoptera is favorably known to economic 
entomologists and, in earlier days at least, was exceedingly useful. The 
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great expansion of knowledge since the above-named work appeared 
has made aids of this character most desirable. There is a manuscript 
irhich brings this publication nearly to date, it has been completed for 
gome time and there appears to be no immediate prospect of its being 
published. The usefulness of this compilation, though technical in 
nature and necessarily somewhat extended, is apparent to every prac- 
tical entomologist and it is suggested that those appreciating such 
assistance should interest themselves in this matter. The work would, 
in an indirect manner at least, be extremely helpful to an extended cli- 
entage, since the efficiency of the entomologist is greatly increased if 
he can have at hand a volume which will quickly and surely put him 
in touch with all available information concerning the Lepidoptera— 
a group comprising many of our most important and destructive pests. 


Current Notes 

Conducted by the Associate Editor 

Mr. C. H. Gale has been appointed to take charge of the apicultural work at the 
Maryland State College of Agriculture at College Park, Md. 

Mr. George G. Sohweis, formerly assistant entomologist in the Nevada Agricul- 
tural Experiment Station, has been appointed state apiary inspector for the state of 
Nevada. 

The following resignations from the Bureau of Entomology are announced: George 
H. Rea, to accqjt an appointment at Harrisburg, Pa.; Mr. Neuls, Alhambra, Calif., 
to go into busineas. 

The legislature of Minnesota has passed a law authorizing the state entomologist 
to control the pine blister rust and appropriating $15,000 for the next two years for 
this purpose. 

Mr. W. R. Walton of the Bureau of Entomologj- has been placed in charge of 
Cereal and Forage Insect Investigations, the position formerly held by the late 
Professor F. M. Webster. 

Professor C. L. Metcalf of Ohio State University is to return about June 10 for the 
summer, to the Maine Agricultural Experiment Station for a continuation of his 
Syiphid studies. 

According to Science, the Rev. 0. Pickard-Cambridge, F. R. S., author of works on 
srachnology, entomology, and general natifral history, died on March 9, at the age 
of eighty-ei^t yesira. . 

Mr. W. J. Chamberlin, assiatant in Forest Entomobgy at the Oregon Experiment 
Station, has been granted an indeBnite leave of ^isence to enter the Officers' Reserve 
Corps training camp in California. 

Mr. Marion Wadley, a graduate student of the Kansas State AgricMtural College, 
accepted a position in the Division of Truck Crop and Stored Product Insect 
Investigations of the Bureau of Entomology. 
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Protesor W. C. O’Eane, Durham, N. H., and Baiold X. BaU^, Radford, Vt 
were among the entomologieta attending the hearing regarding the white pine blij(2 
ruet, held before the Federal Horticultural Board at Waahington, D. G., April 10 

Mr. William C. Woods will be a member of the summer staff at the Maine Am 
cultural Experiment Station for the summer of 1917. He will be engaged rth 
“Emergency Entomology” and special work with Chrysomelid beetles. 

Mr. August Busck of the Bureau of Entomology recently visited Mexico, in the 
region of Monterey, San Pedro and Torreon, where Egyptian cotton has been planted 
to study the extent of the pink bollworm infestation. ’ 


Mr. H. M. Parehley of the Bussey Institution, Harvard University, has accepted 
an appointment as as^tant professor of Zoology at Smith College, Northampton 
Maas., and will begin bis duties with the next college year in September, * 

Mr. H. J. Reinhard, assistant entomologfat of the Texas Station, is completing 
extensive studies on the artihcial control of the cowpea weevil, Brudm quainmaai. 
lotus Fabr. Special attention has been given to heat as a means of control. 


Professor Franklin Sherman, Jr., was appointed to represent the American Ento- 
mological Society at the inauguration of Wallace Carl Riddick as president of the 
North Carolina College of Agriculture, Raleigh, N. C., on February 22, 1917, 

Professor Charles T. Brues of Bussey Institution, Forest Hills, Mass., Mr. Harold 
L Bailey .of Bradford, Vt., and Mr. James A. Hyslop of the Bureau of Entomology, 
stationed at Hagerstown, Md., recently visited the Connecticut Station at New 
Haven. 


Dr, C. Gordon Hewitt, Dominion Entomologist of Canada, has also recently been 
appointed consulting zoologist by the Canadian government, and will advise in mat- 
ters relatmg to the protection of birds and mammals and the treatment of noxious 
species. 


Mr. S. C. Clapp, assistant in Entomology, North Carolina State Departmeut of 
Agriculture for nine years, has been appointed superintendent of the Mountain 
Station of the Experiment Station and State Dopartmoit of Agriculture at Swan- 
nanoa, N. C., and entered on his new duties in Februarv, 

Very interesting but rather unexpected results are being obtained in the exhausti?® 
artificial migration teats with the cotton or melon louse, Aphis gossypii Glov., by 
F. B. Paddock,- Btate entomologist of Texan. There are two color forms of this species 
which compUcatee the notation tests. 

At the* annual meeting of the National Acacjony of Sciences convened April 
and adjourned April 18, Mr. W. V. King, of the Bureau of Entomology, introduced 
by Dr. L. 0. Howard, presented a paper ^titled, *‘Sporogony of Malaria Parasites, " 
with photomicrographs of infected Ano^ides. 

At the present time beeke^ing is tau^t in the agricultural collies in twenty-two 
states. In all but one or two cases this work has been inaugurated within the past 
five years. In ten of these colleges, the work occupies the exehisive attention of at 
least one instructor. 

Mr. I. M. Hawley (Pb.D. Cornell) has bear appointed ssastaift in Hie Division of 
Entomolc^, §t8te Department of Agriculture, Bsleigb, N. C., sad b^an work is 
F^ruary. He succ^ds Mr. S. C. Olappw He will be responst^ fctf much of tht 
inspection work, and will ^ undertake eonie investigation piojeets. 
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Mf. C. H. Topeaoe of the Buieau of Entomology ha* recently returned from a trip 

philadelphift for the purpoee of inaugurating a fumigation of baled furs by the 
„euum system. The John B. Stetaon Company has recently installed a plant 
capable of a capacity of 50-1200 pound bales of fur per day. 

prorision has been made to repeat the vacuum fumigation testa with pink boU- 
^rm IsrvB under the direction of Mr. E. R. Saascer of the Federal Horticultural 
Board to confirm reeulta obtained in the earlier experiments, and also to determine 
the effect on these larvs of the residual gas remaining in cotton bales. The living 
niatcrial for these tests was obtained from Hawaii through Mr. C. E. Pemberton. 

Mr. E. J. Vpaler, who for several years has been secretary of the California State 
Commission of Horticulture and editor of the Mon&ly BuUeiin, has recently been 
appointed foreign collector of beneficial insects for the Commission. Mr. George P. 
ffeldon succeeds him as editor of the BuHetin, and Mr. H. S. Maddox as secretary of 
the Commission. 

The last General Assembly of Arkansas created a State Plant Board which will 
henceforth have charge of all orchard and nursery inspection work, and will have 
headquarters at Little Rock. Professor J. Lee Hewitt, plant pathologist of the 
Station, has recently been appointed chief inspector, and for the time being should bo 
addressed at Fayetteville, Ark. 

The following transfers have been made in the Bureau of Entomobgy: E. J. New- 
comer from Wenatchee, Wash., to Portland, Ore.; Alan G. Webb, Boston, Mass., to 
Seattle, Wash.; G. D. Smith, Thomaaville, Ga., to Madison, Fla.; A. J. Ackerman, 
West Chester, Pa., to Benton Harbor, Mich.; J^nk R. Cole, Wariiington, D. C., to 
Hood River, Ore.; C. E. Smith, Baton Rouge, La., to Muscatine, Iowa. 

Dr. R. R. Park», assistant entomologist of the Montana Stats Board of Entomol- 
ogy, will oontmue the study of the Rocky Mountain spotted fever tick this season and 
wiB be located in a field station at Musselshell, Montana, He will be asiisted by 
Mr. R. W. Wells, who received the degree of Master of Science in Entomology from 
Montana State College this year. 

Dr. G. F. White of the Bureau of Entomology, who has done much work on the 
bacteria of apiary diseases, has now been assigned to diseases of insects, Cereal and 
Forage Insect InvoBtigations. He will give particular attention to bacterial diseases, 
such as wilto of larvae, etc., and will be glad to receive specimens supposed to be 
attacked by bacterial or othw diseases. 

Mr, George H. Rea, who hw been recently employed with the U. S. Bureau of 
Entomology, haa been appointed Chief Apiary Adviser under the Pennsylvania 
Bureau of Economic Zodlogy, and will take immediate charge of the field work in this 
Fes. Approrimately fifty demonstration meetings have been arranged for the month 
of May in varioua bee yards in thirty-three counties of the state. 

Mr. C. H. Popenoe, mtomologieal assistant, and Mr. N. F. Howard, expert on- 
Insects as Carriers .of Plant Diseases, both of the Bureau of Entomology, attended 
the meeting of eatomologists and plant pathoiogisU at Pittsburgh, Fa., April 16-17, 
to discuss plans for cofiperatioa with the H. J. Heins Company and state officials on 
the project of insects as carriera of cucurbit wilt and other diseases of truck crops. 

The chief project taken up bjr Professor A. L. Lovett, entomologist at the Oregon 
™penment Station, .oonsiits of a study of the toxic sprays for insects. The wqrfc 
this year will inriude an iirtraaive study of spreaders for arsenate of lead, the use of 
calcium arsenate alone and in combination under Western Oregon oonffitions, and 



382 JOURNAL OP ECONOMIC ENTOMOLOGY [Vq! jq 

the use of niootine sprays and oil sprays as repelients for insects wtu^ duseminste fire 
blight. 

Mr. W. H. Goodwin, who has been at the OMo Experiment Statkm for nineamj 
one-half years, entered upon his duties May 1 at the Pennsylvania Department of 
Agriculture, Bureau of Economic Zoi^ogy, and will be in immediate cWge of the 
sixteen men in the held, known as “crop pest advisers.*' Especial emphasis is being 
placed this year on potato growing, with p^cular attrition directed toward the 
control of pests ordi^ily affecting this crop. 

Dr. J. F. Illingworth, professor of Entomology, College of Hawaii, Honolulu, has 
been granted a leave of absence for three years, in order that be may carry on investi- 
gations for the Queensland government. Ha is to be located at Gbrdonvale, Caims, 
North Queensland, in the midst of the sugar-^wing section. An experiment station 
is to be developed, primarily for the study of the grub-pest, which is such a scou^e in 
certain cane-growing areas. 

The Connecticut legislature has recently passed a new crop pest law applying to 
future emergencies, and giving the director of the Agricultural Experiment Station 
authority to take such measures as may seem necessary for the extermination or 
control of all pests. A separate measure has also passed, appropriating Sl5,000 for 
the next two years for the control of the white pine blister rust; of this, $5,000 is at 
once available, and w'ork has aheady be^ started. 

The Iowa legislature has recently passed a law which reorganises the apiary inspec- 
tion work of the state and unites it with the extension work in beekeeping of the State 
College of Agriculture and Mechanic Arts at Ames, according to the recommenda- 
tions of the present inspector, Mr. Frank C. Pellett. This change becomes operative 
July 1. It is understood that Mr. Pelleti will relinquish the work on his own motioo, 
but no announcement has been made r^^iing his successor. 

Mr. H. L. Seamans, assistant state eniomok^t of Montana, will be occupied with 
crop defense work throughout Montana this season. In addition to answering 
emergency calls to suppress outbreaks of insect pests, he will tour the state and con- 
duct a survey of important pests. For the most part travelling in the various coun- 
ties will be done by automobile in company with the county agricultural agents. 
Several outbreaks of army cutworms have occurred already and young grasshoppers 
are abundant in some localities in western Montana. 

Mr. J. L. King, who has been at the Ohio Experiment Station for five years, 
assumed new duties in the Pennsylvania Bureau of Economic Zoology beginning 
May 1, be will devote his entire time and attention to a thorough biological study 
of the Angumois grain moth, which, in the fiw southeastera counties of Pennsylvania 
most seriously infested, caused damage to the extent of more than a nuUion dollars m 
1916. The biology of this pest has not been thoroughly determined in this country, 
and the problem looks very interesting. 

Mr. J. L. Webb, of the U. S. Department of Agriculture, Bureau of Entomology, 
has resumed work at Topaz, Calif., upon the Tabanids, Tabanua -puiuMJer and T(^ 
nut phmops, This project is undertaken in co6peration with the Nevada Agn- 
Cultural Experiment Station. Studies will be made in Nevada and in ^jacent 
poitioiis of California. These studies will include genial data the injuriousn^ 
of, the flies, their ^ect on growth and milk production, the relation between t e 
abundance of the flies and irrigation and drainage, together with biological data an« 
studies upon methods of control. 



CDRBENT NOTES 


3g3 


June, ’17] 

Mr. Hubert Jarvis, assistaat entomologist of Queensland, made a flying trip to 
during Febrtlary. In spite of the brief time that Mr. Jarvis spent in the 
Islands he was very successful in his mission, which was the securing of a considerable 
gtock of the lanto Agromyzid flies for hie government. The signal success of these 
gies in Haw^, in preventmg the seeding of this most troublesome weed, bad led 
other countries to se^ similar relief. This Agromyzid, which apparently is an un- 
named species, was introduced into the Hawaiian Islands by Mr, Albert Koebele 
luany years ago. 

The following entomologists recently visited the Bureau of Entomobgy at Wash- 
ington: Dr. G. C. Crampton, assistant professor of Entomology, Massachusetts 
Agricultural CoUege, Amherst, Mass.; Prof. J. Chester Bradley, systematic ento- 
mologist, Cornell University, Ithaca, N. Y.; Mr. R. C. Shannon, Cornell University, 
Ithaca, N. Y.; Prof. James G. Sanders, economic zoologiat, Harrisburg, Pa.‘ Prof! 
W. L. Chandler, instructor in Entomology and Parasitologist of Cornell Univ^tyj 
Ithaca, N. Y,; Mr. J. R. de la Torre Bueno, hemipterist, New York, N. Y.; Prof! 
A. B. Cordley, director of the Experiment Station, Corvallis, Ore.; Dr. T. J. Headlee* 
fftate entomologfet, New Brunswick, N. J.; Mr. J. R. MalJoch, University of Illinois; 
and Mr. W. C. (yKane, state entomologist, Durham, N. H. ' 

In 1906, when Bureau of Entomology Bulletin No. 61 was issued, there were laws 
in twelve states providing for the inspection of apiaries. Most of these laws have 
been since replaced by more effective ones. At present there are such laws in twenty- 
nine states, and in addition, Hawaii and Porto Rioo have regulations to prevent the 
introduction of bee diseases. In all there are about one hundred apiaiy inspectors in 
the Tnited States. Thirty-four states now have state associations of beekeepers and 
five have associations for marketing honey. In addition to these there are now many 
county associations. 

The following recent appointments are announced in the Bureau of Entomology: 
James A. Dew, Federal Horticultural Board, to be stationed at Eagle Pass, Tex.; 
Merton C. Lane, to be stationed at Forest Grove, Ore.; Herman J. Hart, assigned to 
the field station Wellington, Kan.; Dean A. Ricker, field laboratory, West Lafayette, 
Ind.; F. M. Wadley, Wichita, Kan.; H. K. Laramore, Plymouth, Ind.; Arthur J. 
King, Vashon, Wash,; 0. A, Pratt, Calexico, Calif., transferred from the Bureau of 
Plant Industry. As collaborators in subtropical countries: Adolph Hempel, state 
entomologist of Sao Paulo, Brazil; Dr. Cwlos E. Porter, director Institute Agricola 
de Chile, Santiago, Chile; F. W. Urich, government entomologist, Port of Spain, 
Trinidad; Archibald H, Ritchie, govemm^it entomologist, Jamaica; Patricio G. 
Cardin, government entomologist of Cuba, Santiago de las Vegas, Cuba. 

The Connecticut mosquito drainage law has recently been amended by thejjieneral 
Afisembly providing for a more comprehensive notice to property owners; for appeal 
a method of assessing benefits and fixing damages; for state control of main- 
tenance; that the law apply to work done before the passage of the present act if 
approved by the Director of the Agricultural Experiment Station; for the appointr 
meat of deputies; for one-fourth the cost of both maintenance and new work to be 
wrne by the state, and the remaining thre&-fourtbs by the town, city or locality. 
Tte bill carries an appropriation of 810,000 to cover the state’s portion, one-half for 
iitw work and the other half for maintenance. 

'Hie recent api^ropriations made by Congress for the Bureau of Entomology aggre< 
1931,480, being an increaee of $62,600. For the control of the gipsy and brow^ 
^ moths $306,060 is provided, and $25,000 is named for investigations relating to 

® cotton boll weevil, and leaser amounts are to be expended f<» special studies of 
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the Heeaum fly, eheatnut weerils, insacte affeetiog peeaoe and other nuts, foi 
eontrol of insect carri^ of plant diseaeea in oo&peratiDn with the Bateau of Plant 
Industty, and for enlarging the work on ineecticidee. It is abo contemplated that 
a field laboratory be established in the Osarit Mountain region in Arkansas and a field 
station in one of the New England States for inTsetigataons irf the apple-tree tent 
csterpillsr. 

The Arizona legislature has appropriated $42jp00 for the biennium beginning 
July, 1917, for the work of the state entomologist. Entomological work was organ- 
ized in Arizona in 1909 with an appropriation of $3,000flupplemented by 1600 from 
the Agricultural Ezpeiiment Station. Since then the sucoessive legislatures haye 
increased the appropriations from 83,000 a year to $5,000, 812,000, $14,000 and 
821,000. The menace to the alfalfa crop by the introduction of the European alfalfa 
weevil into the adjoining state of Utah and the rapid development of the Egyptian 
cotton industry are factors largely responsible for the increasing interest shown in 
entomological work in the state of Arizona. After July 1, 1917, it is planned to add 
an assistant plant pathologist and a second assistant entomologist to the scientific 
staff. 

Mr. Warren Knaus (class of 1882, Kansas State Agricultural College) has donated 
to the Entomological Museum of the Kansas State Agricultural College his valuable 
ooUostion of Coleoptcra. Ever smce he was a student in the College, Mr. Knaus has 
spent practically sill of his spare time and vacations in collecting and studying the 
Coleoptcra. He has made many trips into the arid regions of Mexico, Arizona, Texas, 
and New Mexico to ccdlect insects. These trips have been productive of a great 
many new species. His collection contains a number of species that are only found 
in one or two museuroa in the world, and these were furnished by Mr. Knaus. His 
collection will be kept as a separate one and will be knovra as the “Warren Knaus 
Collection." 

An Insect Pest Survey and Information Service, has been undertaken by the State 
Entomologist of New York in cofiperation with the New York State Food Supply 
Commission, the State College of Agriculture, the Farm Bureaus, the State Experi- 
ment Station and other agricultural agencies. It ie also codpcrating with the Emer- 
gency Entomological Service of the Federal Bureau of Entomology, 

The main purpose is to secure prompt and accurate reports from all sections of the 
state, to summarize the information thus obtained, distribute it promptly and this 
promote the checking or prevention in large measure of the enormous losses inflicted 
by insect pests. Particular emphasiB is laid upon the initial signs of injury in order that 
damage may be anticipated and the insects eontroUed. The project is closely articu- 
lated with the control work in the field under the supervision of Messrs. Crosby and 
Matheson of Cornell University, and plans fiow maturing may result in what is 
practically an entomological patrol. The more important crops receive first atten- 
tion, especially the insect enemies of potatoes, cereal and forage crops, truck an 
garden crops and the important fruits. 

There are approxuuately one hundred observers reporting weekly and digests of 
the information with special recommendations in regard to the various pests ot 
placed in the hands of the county representatives of the New York State Food Supp y 
Commission and other interested parties with the expectation that every re^na a 
^ort will be made to secure the general adoption of well-known and effective pre- 
ri^tive or remedial measutee. 


Mailed Jnne 19, 1917 
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solution of the problem. The writer made two trips to the vallev ' 
and spent several days in company with Mr. Morris visiting the injured 
orchards, interviewing the owners and securing data upon which to base 
conclusions. Five samples of lead arsenate were secured from different 
orchards which had suffered from spray injury. The matter was gone 
over quite carefully with Mr. Morris; representatives of two important 
manufacturers of lead arsenate were interviewed; and the samples were 
examined by the writer. As a result of the investigation, certain 
conclusions have been made and will be submitted later on in the paper. 

In order that the discussion of the case may be better understood 
it seems well to present some theories of spray injury, to describe the 
commercial types of lead arsenate, and to point out the recognized 
susceptibility of stone fruits to spray injury. 

Theory op Spray Injury 

For injury to result from the application of a spray^ it is necessaiy 
that the material be absorbed in some way. It seems quite essential 
that the material should be in solution before absorption can take place. 
At least, there is no evidence that a solid can enter the tissue of plants 
or animals to cause lesions of any sort. The modern practice of 
applying arsenicals to foliage is based upon the proper combination 
of the poison in a form which is insoluble in water in order to prevent 
its entering plant tissue and causing damage. It is generally recog- 
nized that the damage which is sometimes caused by arsenicals is 
due to the part of the arsenical which is soluble in water and which 
may thus enter the tissue of the plant to disturb its functions, 

Arsenic has been combined with many substances to find a com- 
bination which is the least soluble and the least affected by weather 
conditions, and to find a combination that is the most suitable for use 
in other ways. Of all the combinations thus far tried, a chemical 
combination of arsenic with lead seems to most fully meet the above 
conditions. At present, there are two types of lead arsenate upon the 
market, each having its own place in ^ray practifce. 

Types of Commercial Lead Arsenate 

Acid Lead Arsenate; Lead Hydrogen Arsenate (often Labzles 
“Standard”.) — In an investigation to find the most suitable forniin 
which an arsenical could be applied to foliage, Mr. F. C. Moulton, 
chemist for the Massachusetts Gypsy Moth Commission, selected lead 
arsenate as the combination most suitable for use iiwtis work. This 
RgTsenioal offered so many advantages over other arsenicals m use 


‘Maas. Bd. Agr. Kept., 41, p. 282 (1894). 
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l^une leaves injured by the decomposition of acid lead arsenate during a succession 
light misty rafAs. Taken from the orchard of Mr, F, J. Shepherd, Edenv'ale 
California, May, 1915. (Natural size.) 
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previous to his work, t^t it is rapidly supplanting all other forms of 
arsemcals for use on foliage. This arsenical may be prepared bv 
mixing m proper proportions a soluble salt of lead, usually lead nitrate 
or lead acetate, and a soluble salt of arsenic acid, usually sodium 
arsenate. The process has been perfected and cheapened bv com 
mercial manufacturers so that the use of these soluble salts, as raw 
materials, has been largely discontinued. At present, many of the 
manufacturers prepare commercial lead arsenate paste from lead 
oxide (litharge) and arsenic acid. This process greatly cheapens and 
simplifies the manufacture of the paste in ways which need not be 
discussed in this paper. As ordinarily made, there results a compound 
which may be spoken of in chemical language as an acid lead arsenate 
or possibly a mixture of this and neutral or basic lead arsenate It was 
found that lead arsenate produced in this way gave very uniform and 
satisfactory results in most cases for the control of leaf-eating insects 


B.4.S1C Lead Arsenate (usually Labeled “Tei-Plumbio” or 
“Neuiral”).— The lead arsenate produced in the usual way, however 
was found to produce very serious foliage injury under certain climatic 
conddions which prevail in the Pajaro Valley, the principal apple 
growing section of California. In the spring of 1903, field and labora- 
tory work was commenced by the Entomological Division of the 
L niversity of California to find a more suitable arsenical or to modify 
the known methods of preparation of lead arsenate so that it could be 
used without injury under the conditions prevailing in the valley.' 
The field work was conducted by Mr. W. H. Volck and Mr. E. E. 
Luther, students in the College of Agriculture. After numerous 
experiments, the process of preparation was so modified that a new 
type of lead arsenate was produced which could be used with safety 
upon the apple trees in that section. The modified process and some 
theories of foliage injury are discussed in the publication previously 
referred to. This new process lead areenate was at first believed to 
e what may be termed a neutral lead arsenate. Our knowledge 
e the chemistry of lead arseifiites is still very imperfect, but later 
investigations seem to indicate that the material produced in the 
manner described by Volck* may more properly be referred to as basic 
'cad arsenate. 


OMPARisoN OF THE Two Ttpes. — To take up a full discussion of 
e composition of the two types mentioned would be of too technical 
^^ua ure for presentation in a paper of this kind. The acid type is 
suscep tible to the action of other chemicals and is ijiore or less 

'^XXIII, No. 857, pp. 86fr-870 (1911). 
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dissolved by chemicals of an alkaline nature which are commonly foujj 
in many spray materials. This property distinguishes the acid type 
of lead arsenate from the basic. The latter is not easily affected bv 
alkaline chemicals and is a much more stable chemical compound 
under neutral or alkaline conditions. It is not easily made soluble 
by ordinary influences. A theory was advanced by Volck that the 
acid type of lead arsenate was decomposed by the small amounts of 
ammonia (alkaline) which are sometimes present in the atmosphere 
producing a soluble form of arsenic. Under the conditions prevailing 
in the Pajaro Valley, there was present on the foliage enough moisture 
to dissolve the soluble arsenic, thus formed, and make possible its 
absorption by the foUage. The basic lead arsenate, on the other hand, 
is absolutely insoluble in ammonia and soluble arsenic cannot be 
formed in this manner. Whether this theory is correct or not has not 
been fully confirmed by other experimenters, but the fact remains, 
however, that the basic type is the safer arsenical to use upon foliage 
in the humid coast regions. The basic type is practically the only 
arsenical which may be safely mixed with any of the other spray 
materials as a combination spray. This has been fully tested out 
in the Insecticide and Fungicide Laboratory and has been found to 
be much more suitable when alkalies of any sort are muted with it. 
The acid type is a stronger poison, however, and its action upon the 
insects is much more rapid. The basic type contains much less arsenic 
to the pound and a much longer time is required to poison insects. 

The stronger and quicker acting acid lead arsenate is therefore 
the one to be naturally selected for use upon foliage which is not 
peculiarly susceptible to spray injury and where the weather conditions 
are not apt to cause its decomposition, that is, in the more arid regions 
away from the coast. The basic type should be used whenever an 
arsenical is to be mixed with any other material (with one or two 
exceptions) as a combination spray. The basic type is the one to be 
recommended for use in the humid coast regions and upon all sloM 
fruits or any others which are especially susceptible to spray injury. 

Susceptibility of Stone Fruits to Spray Injury 

It is a well-known fact that the foliage of all stone fruits is peculiarly 
susceptible to injury from many kinds of sprays. This fact has been 
noted in respect to the use of arsenicals and the California Agricultural 
Experiment Station has advised that the basic type of lead arsenate 
should be the only arsenical affplied to stone fruits. The wisdom o 
Hhis advice' has been doubted by a great many and the cause of th® 
doubt is not difficult to find. If the weather is favorable, the a® , 
type of lead arsenate usually may be applied with impunity. “ 
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fact, this has been done in the Santa Clara Valley for a number of 
years with only occasional bad effects. This year, however (1915), 
has shown that this procedure is not a safe one and some other way 
must be chosen if the growers do not wish to take the consequences of 
defoliation and fruit drop due to the effect of unfavorable weather 
conditions upon acid lead arsenate. 

The weather conditions that are believed to favor the decomposition 
of acid lead arsenate are a succession of hght rains extending over a 
period of several days, continual foggy or damp “muggy ” weather, and 
more or less warmth. A heavy rain is not as serious as a mist, for 
if there is a decomposition of the arsenate, a rain sufficient to drip 
from the leaves may wash off the soluble arsenic before its absorption. 

Weather Record for the Period of Spray Injury 

The following weather record covering the period of spray mjury 
has been kindly furnished by Mr. W. H. Ward of Morgan Hill, Cal., 
who was one of the orchardiste to suffer quite seriously from spray 
injury. 

The rain records are taken in the morning about 7 a. m. and are as 
follows: 


April 20 
April 26 
April 27 
April 28 
April 29 
May 1 . . 
May 3 . . 
May 4 , . 
May 9 . . 
May 10. 
May 11. 
May 13 . 
May 16. 
May 23. 


.66 mch 
.27 inch 
.14 inch 
.11 inch 
.11 inch 
.11 inch 
.38 inch 
.97 inch 
.20 inch 
.22 inch 
.16 inch 
.18 inch 
.31 inch 
.07 inch 


The spraying was done on tke Ward ranch on April 19 and*on the 
afternoon of April 20. The weather was damp when the spraying was 
done the first day and it rained the night following. The spraying was 
finished the next afternoon. 

The amount of acid lead arsenate used was from 4 to 4| lbs. to 100 
gallons of water. This was about the amount used by the other 
glowers. The injury was noticed about two weeks after the applica- 
tion of the spray. 


Theories Confirmed by the Investigation 

As previously noted, five samples of lead arsenate paste were coi- 
^cted during the progress of the investigation. These samples were 
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taken from parts of kegs of the paste which were said to have been 
left over from the previous sprayings which had caused the injurj- 
The labels were in some cases obscure, but from the information 
gathered from the labels, from statements by the growers and by the 
dealer supplying the arsenieals, it seems that the five samples repre- 
sented at least three different brands of lead arsenate. Examination 
revealed the fact that they were all of the acid type. None of them 
contained an unusual or dangerous amount of soluble arsenic. In 
fact, one of the samples showed only a trace of soluble arsenic. The 
samples were in all respects normal as far as could be determined. 
Furthermore, the samples representing three different brands, it seems 
improbable that all three of the companies should happen to produce a poor 
grade of material at the same time. 

The orchard of Mr. August Nielson in the Evergreen district near 
San Josd was visited, which consisted principally of apricots. There 
were, however, three rows of apple trees running across this orchard, 
The whole orchard was sprayed with acid lead arsenate on April 13, 
Five pounds of lead arsenate were used to the 100 gallons. Foliage 
injury and dropping of leaves and fruit was noticed before the first of 
May following. The whole orchard was uniformly sprayed with the 
strength of arsenical given above. It was noticed that spray injury 
occurred on the foliage of all of the apricot trees while no injury could 
be detected upon the foliage of the apple trees. The point brought 
out by the above observation is that the stone fruits only were injured, 
that the apple trees were uninjured, and that the lead arsenate used 
could not be considered of poor grade. 

The adjacent orchard of Mr. R. Chaboya was also-visited. This 
orchard consisted almost entirely of prune trees. Only a part of the 
trees in this orchard were sprayed, some of which were sprayed twice 
and some once. It was observed that the most defoliation resulted 
where two sprayings had been made. Wherever the trees had been 
sprayed, foliage injury was apparent. No foliage injury was observed 
upon tRe trees which had not been sprayed. This observation, as well 
as similar observations on other orchards, leaves no room for doubt 
that the injury had been caused by the spray. 

Observations were also made on a prune orchard owned by Mr. F. J. 
Shepherd, Edenvale. Only a part of the trees had been sprayed. 
Those sprayed uniformly showed injury, while those not sprayed 
showed no injury. This observation confirmed the above. Many 
other orchards were visited. To record the observations made would 
i^gely be a repetition of the above. It was noticed, however, in this 
connection that occasionally a pear or an apple tree had been sprayed 
with the arsenical and in no instance could injury be detected, while 



GRAY; ARSENATES AND STONE FRUITS 


391 


August, ’17] 

[n every case where stone fruits had been sprayed, with acid lead 
arsenate, more or less injury was apparent. 

Summary 

According to the observations made of stone fruits to which acid 
lead arsenate had been applied during the month of April, 1915, they 
showed injury to a greater or less extent. Pome fruits which were 
sprayed under the same conditions causing the injury as above noted 
showed no injury. Examination of five samples of lead arsenate 
collected during the investigation represented three different brands. 
In no case did the analysis reveal the presence of unusual quantities of 
water-soluble arsenic. The samples were all good grades of acid lead 
arsenate. According to weather records and to the testimonies of 
the growers, a period of damp, misty weather prevailed during and 
after the application of the lead arsenate causing the spray injury. 

It seems reasonable to conclude: 

1. The acid type of lead arsenate, often labeled “ standard,” is unsafe 
to use on the foliage of stone fruits except under favorable weather 
conditions. 

2. According to weather reports, it appears that during the spring 
of this year (1915) (particularly during the month of April) unusually 
unfavorable weather conditions prevailed in the Santa Clara Valley, 
Cal. 

3. The foliage injury in the orchards of the Santa Clara Valley 
this spring was due to the decomposition of acid lead arsenate by the 
weather. 

4. According to previous experience and in accordance with previ- 
ous recommendations of the University, the basic type of lead arsenate 
(usually labeled “tri-plumbic” or “neutral”) is a safer arsenical to 
use on stone fruits and is not decomposed by unfavorable weather con- 
ditions. This is a slower acting poison, however, than the acid type 
and would not be as effective unless applied when the canker worms 
are very young. 

Recommendations 

In looking up the recommendations of entomologists and taking into 
consideration the experiences previously noted, it appears thatthere 
IS a choice of three procedures for the control of canker worms : 

!■ Banding of trees has been found to give satisfactory results. 
Essigi may be cited as authority for recommending “ tree tanglefoot” 
for the control of both spring and fall canker worms. 

2. The acid type of lead arsenate may be successfully iTsed on stope ■ 

‘Essig, E. 0., Injurious and Beneficial Insects of Galifomia, pp. 417 and 415. 
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fruits for the control of canker worms provided the weather conditio 
are favorable. It is not recommended, however^ for general practice as 
there can be no guarantee of what the weather may be after the 
application of the arsenical. 

3. It is very stronyly recommended, when necessary to use an arsenial 
upon stone fruits, that the basic type of lead arsenate be used exclusively 
In order that this slower acting poison may be effective, it will be 
necessary to keep a close watch of the orchards and make the applica- 
tion while the worms are very young. 


WILD VEGETATION AS A SOURCE OF CURLY-TOP INFEC- 
TION OF SUGAR BEETS’ 

By P. A. Boncqott, Bactmologist, CoUdbcrator,^ and C. F. Stahl, Scientific Asmlant, 
Truck Crop and Stored Product Insect Investigations, Bureau pf Entomlogy 

The curly-top condition of sugar beets has for some time been a 
subject of investigation by phytopathologists, but on account of 
the failure to discover a specific organism responsible for the physio- 
logical injury to the plant, the problem has been peculiarly baffling. 
Although the connection of the jassid leafhopper, Ewtetlix tenella 
Baker, with the disturbance has been definitely established, conclusive 
evidence has not previously been available as to the exact nature of 
the trouble, or as to the part played by the leafhopper in the dis- 
semination of the virus. It is believed that the results secured as 
herein related may be of assistance in establishing in part the nature 
of the disorder, the identity of its probable alternate hosts and the 
conditions governing its somewhat periodical or sporadic appearance 
in beet fields, 

A brief review of the investigations leading to the experiments 
which will be mentioned may serve to emphasize the significance of 
the results obtained. 

The connection of EiUeltix tenella, known both as the sugar-beet 
leafhopper and the curly-top leafhopper, with the condition was first 
definitely established in 1909.’ Soon afterwards it was found that a 
single leafhopper in any stage was capable of producing the condition 

‘ Published by permission of the Honorable Secretary of Agriculture. 

’ Since this article was first presented for publication, Doctor Bonequet has been 
absent in Argentina. He has not, therefore, had the opportunity of approving 
some of the corrections in the manuscript. 

" ’Ball, E. D. ■* The Leafhoppers of the Sugar Beet and Their Relation to th® 
“Curly-Ieaf” Condition. U. R Dept. Agr. Bur. Ent. Bui. 66, pt. 4, p. 33-52, pi- Hi’ 
1909. 



August, ’171 BONCQCET AND STAHL: BEET CUBLY-TOP 393 

by feeding on a healthy beet for two minutes.* In these experiments it 
^>aB further demonstrated that insects reared from the egg stage 
on healthy beets were unable to produce the characteristic condition 

The curly-top leafhopper feeds on a number of species of wild 
plants, in addition to its attacks on the sugar beet. Specimens 
collected from wild host plants were accordingly tested on healthy 
beets, but without bringing about the curly-top condition.* They 
acquired the ability to cause the characteristic symptoms of the 
condition by feeding on affected -beets. This ability was lost in 
from 15 to 35 days if the insects were transferred daily to healthy 
beets, A period of incubation, dependent on temperature, and lasting 
at least two days was required.* 

The apparently sporadic occurrence of curly-top outbreaks in 
remote isolated desert regions, where beets had never before been 
grown suggested either that the leafhopper was capable of migrating 
to great distances, or that the virulent factor resided in other food 
plants than the beet, and was perpetuated either in a virulent form 
or in a symbiotic relation by these plants. The first being untenable, 
the second suggestion was investigated, the results obtained to the 
present time apparently justifying this paper. 

Recent Investigations 

Early in the fall of 1915 it was observed that many mallow plants 
{Maiva rolundifolia) (PI. 17, fig. 1) growing in the vicinity of beets 
affected with curly-top showed signs of abnormal development (PI. 18, 
lig. 1). The plants were dwarfed and the leaves were irregularly con- 
torted, the growing bud stunted, showing only two or three extremely 
small leaves, indicating a widespread disturbance in growth. Several 
of these abnormal plants were examined microscopically, revealing 
internal lesions similar to those observed in beets affected with curly- 
top, The phlcem was injured not only in the stem and roots but even 
>n the extreme parts of the leaves. The medullary rays of the stem 
were also attacked and in some places showed total disintegration. 

* Smith, R, E., and Bonequet, P. A. New Light on Curly-top of the Sugar Beet, 
f Phytopathology, vol. 5, p, 103, 1915. Connection of a Bacterial Organism with 
Carly-Ieaf of the Sugar Beet. In Phytopathology, vol. 5, p. 335, 1915. 

’Bonequet, P. A. BadUus morvhm, n. sp. Thesis presented for degree of 
Doctor of Philosophy at the University of California. University Documents, 1915. 
The Comparative Effect upon Sugar Beets of EuleUix tendla Baker from Wild. 
Plants and from Curly-leaf Beets (with W. J. Hartung). In Phytopathology, vol. 5, 
P- 348, 1915. 

'Smith, R. E., and Bonequet, P. A. New Light on Curly-top of the Sugar B«et. 
■ Phytopathology, vol. 5, p. 103, 1915. Connection of a Bacterial Organism with 
Durly-ieaf of the Sugar Beet. In Phytopathology, vol. 5, p. 335, 1915. 
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Special staining methods demonstrated that organisms" similar to 
those previously found in affected beets vrere present. This striking 
resemblance suggested the possibility of the mallow being an alternate 
host in beet infection, and experiments were started to determine 
the relationship. In order to verify these assumptions two different 
methods were devised which, it successful, would furnish unques- 
tionable proof. These methods were only the consequence of previous 
results obtained during investigations relating to virulent and non- 
virulent insects. 

Experiments 

In the first set of experiments two factors were most essential for 
success: (1) Insects must be used which were known to be non- 
virulent; and (2) beet plants must be used which had been grown 
under cover and were known to be healthy. Mallow plants {Maka 
rotundifolia) which showed signs of some disturbance (PI. 18, fig. 1) 
were selected, growing in the field which contained a large number of 
beets affected with the characteristic curly-top. A microscopic 
examination disclosed internal disorders similar to those previously 
mentioned. Insects which had been kept under close observation 
for more than sbt months and which were known to be non-virulent 
were selected and placed on the mallow in small leaf cages. After 
several days these insects were removed and placed on healthy beet 
plants in specially constructed cages. These beet plants were kept 
under close observation and the first symptoms of curly-top noted 
(PI. 18, fig. 2). One insect was placed on an affected beet instead of a 
mallow plant and was used as a check so that it could be ascertained 
whether or not the condition would develop normally during the fall 
season of the year. Table I shows the results of these experiments. 


Tabm I.— Expctdiint8if tk* I^acihg or NoK-Vmouwrr SracuoNs or Eutsths nmiu on Awbctsd Millox 
Plantb akb The iBStJBBEQtfENTTRANBrEBewcBTo Hbaiott But PLANTBrRuuiTiNO IN CcuLT-TOP Infxctios 


Exp. No. ^ 

Date Placed 
on Mallow 

Date Tnmsfemd 
to Heahby Beet 

« 

Date of Rrat Symptonia 
of Curly-top 

1 1 

Oct. 22, IflIS 

Oct. 27. 1915 

Dec. 17, 1915 

2 

Oct. 27, 191S 

Nov. 5, 1915 

Jan. 10, 1916 

3 

Oct. 27, 1915 

Nov. 5, 1915 

Remained healthy 

4 

Oct. 27, 1915 

Nov. 5, 1915 

Nov. 29, 1915 

5 

Oct. 27, 1915 

Nov. 5. 1915 

Dec. 22, 1915 


No.of 

losectB Used 


(Clieck 00 affected beet plant). 


> Bonequet, P. A. BacQlm maniam n. sp. Thesis presented for degree of 
of philosophy "at the Univeraity of California. University Documents, iWaj 
The Comparative Effect upon Sugar Beets of EvieUix temlla Baker from i 
Plants and From Curly-leaf Beets (with W. J. Hartung). In Phytopathology, ro • 
5, p. 348, 1915. 
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After remaining on the healthy beets for about two weeks all 
ijisects employed in the foregoing experiment were transferred to 
other healthy beets and the results were duplicated. Actual dates 
,vere not recorded, but all cases developed somewhat more rapidly 
than usual, due to the fact that the plants were kept in the green- 
house where the temperature was much higher. It will be noted from 
these results that the time required for the symptoms to develop 
was quite long, in fact much longer than was the case during the 
preceding summer in experiments with other phases of the condition. 
This unusual length of time was due to the unfavorable weather 
conditions prevailing later. The days were cold and cloudy and 
growth of the beets was practically at a standstill. It has been observed 
in these and other experiments that the symptoms of the condition 
do not appear unless the plant is growing. Two causes may be 
responsible for the fact that No. 3 did not show curly-top symptoms. 
Either the mallow was not affected, or the weather and the conditions 
in the beet plant were such that the organism was killed before it had a 
chance to develop. This assumption was more strikingly borne out 
in the following results, obtained from similar experiments at a 
later date. December 1, 191.5, one of the same mallow plants was 
selected and six non-virulent insects placed upon it in a lantern globe. 
.Ifter a period of seven days they were removed and placed singly 
on healthy beets. None of these transfers brought about the disorder, 
al; beets remaining healthy. As this mallow' plant had been proven 
to be infected in the past experiment there is no doubt that unfavorable 
conditions were responsible for the negative results obtained. There 
may perhaps be a latent period in the life cycle of the causative agent 
while in the plant, or the agent may have been unable to withstand 
the unfavorable temperature. 

The actual production of the condition in a healthy mallow pJant 
by a virulent insect, and its subsequent transfer from the mallow 
to a healthy beet by a non-virulent insect, is the crucial point in the 
experiment. Small seedling plants for this test were grown in’ insect- 
proof cages and used as soon as they were large enough to be ea.sily 
handled. First, six insects known to be virulent were placed on each 
mallow plant and were allowed to remain for a considerable period, 
after which they were removed. Non-virulent insects were then 
placed on the same plant and allowed to remain at least one week, 
when they were removed and placed on healthy beets. This experi- 
ment was conducted in a room in the laboratory where conditions 
Were more favorable for the development of the condition. The 
Jesuits obtained are given in Table II. 
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Tabu 11.— Eipesihbnt in tb£ iNracnoN or Hbaliht Mallow Plants bt Vibcunt Sfxcubns or Eiprsnu 

TENELLA Ain> TEE TEANSrERENCE OF TEE CtRLT-tOB iNRcnOK TO HSALTBT BBBIB ThBOEQE THE AobBCT 

or KoN-VstCLENT SraciiBNS or the Insect 


£sp. 

No. 

1 Virulent Insects 

1 Placed on Mallow 

i 

Date Removed and 
Non* Virulent Insects 
Placed cm Mallow 

Date Placed on 
Healthy Beets 

Date when first 

Symptottis of Curly- 
Appeared 

1 

1 Nov. 10, 1915 

Nov. 30, 1915 

Dec. 14, 1015 

Jaa. 20, 1916 g 

2 

Nov. 10, 1915 

Nov. 30. 191.5 

Dec. 14, 1915 

Feb. 15, 1916 5 

3 

Dec. 1, 1915 

Dec. 15.1915 

Dee. 27, 1915 

Mar. 10, 1916 6 

4 

Dec. 1, 1915 

Dec. 15, 1915 

Dec. 27, 1915 

Mar. 29, 1916 6 


CONCLHSION 

The foregoing experiments show the possibility that common 
weeds may assist in the perpetuation of the infectious factor which 
causes the curly-top of sugar beets. That these findings are of the 
greatest significance can be easily understood. Indeed they introduce 
a definite field of investigation for the control of this most destructive 
condition. One fact stands out most prominently from all evidence 
gathered up to the present time, namely, that the insects must be 
infected in order to be able to cause the disturbance. From their 
nature these insects in themselves are unable to produce the disorder. 
Hence, affected plants are required for reinfection of the insects 
before a general outbreak can be started. There must be present 
either some beets affected with curly-top in the fields or weeds which 
harbor the virulent factor, even in a symbiotic way. Clean cultivation, 
already extremely deshable from the standpoint of diseases and insect 
pests, especially during the period that no beets are in the field, is thus 
necessarily indicated as a means of prevention. Even though all 
vestiges of affected beets from the previous year have disappeared, 
and all volunteer beets have been eliminated, there remains the 
possibility that certain weeds, such as mallow, may harbor the virulent 
factor during hibernation. After clean cultivation has been put into 
practice attention must be directed to the surrounding native vegeta- 
tion. The discovery of the original host plant among this vegetation 
is the next problem to be considered, and investigations are in progress 
to determine this point. 

Summary 

Malva rotundifoUa, a common weed in the beet fields, has proved 
to be at least a symbiotic host of the virulent factor of curly-top of 
sugar beets. 

Individual insects of the curly-top leafhopper [Euleltix (endto- 
Baker) known to be non-virulent were placed on sickly-looking mallow 





Su^ar Ixsct showing ty[)icul oudy-top infootiou, (Original.) 
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plants in the field. They were subsequently placed on healthy beets 
grown from seed in insect-proof cages. The condition was produced 
in four experiments. 

Insects known to be virulent were placed on healthy seedlings 
ot Mdva roiuruiifolia. After a certain lapse of time they were removed 
and replaced with non-virulent insects which were later transferred 
to healthy beets. All transfers brought about the disorder. 

These discoveries throw considerable light on the nature of the 
condition of sugar beets called curly-top, and establish beyond doubt 
the possibility of preventing or limiting injury by this condition 
through the control of the leafhoppers affecting the beets, and through 
the establishment of clean cultural methods, by means ot which 
infected plants which act as hosts to the leafhoppers may be removed 
from the vicinity of beet fields. 


RELATION OF THE COMMON ROOT MAGGOT (PEGOMYU 

FUSCICEPS ZETT.) TO CERTAIN CROPS IN LOUISIANA 

By E. S. TocMr, State Agriculiard Experiment Slatitm, Baton Rouge, La. 

Attacks on Young Tomato Plants 

A number of injured tomato plants ranging from five to six inches in 
length and a few specimens of a small maggot said to have been found 
burrowing in the stems of similar growth were brought to the writer 
for examination on March 3, 1914, by a merchant of Norwood, East 
Feliciana parish, La. He stated that a gardener of his home town had 
lost more than 1,000 plants like the samples, from stock grown under 
culture in a coldframe, all having failed in the short time of about 
two days. When the bed was covered on Saturday evening, February 
28, the growth appeared to be perfectly healthy; but on opening the 
frames on Monday, March 2, the owner noticed many drooping plants, 
and by close examination, determined the cause of damage through 
discovery of some maggots in the sterns. Other growers also com- 
plained that their beds were likewise being depleted. 

The sudden loss of great numbers of plants in such manner naturally 
excited some alarm among the growers, who feared that the trouble 
nnght become more extended and thus restrict their production of a 
tomato crop for the approaching season. Since none of the gardeners 
had ever before known an enemy of this kind to do any harm to 
tomato plants, the question of its identity and life-history, and how 
to deal with it, presented an entirely new problem. For the benefit of 
the community, therefore, the merchant hastened on a visit to consult 
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an entomologist for the purpose of obtaining information about the 
pest and means of checking its ravages. 

Careful examination of the injured plants submitted by him revealed 
two distinctive effects of attacks, denoting both external and mining 
tendencies of feeding by the enemy. As the stem was the only part 
showing violence, the plants had consequently received wounds in a 
very vital place. Even cuts of slight size appeared to have eventually 
produced nearly as fatal results as had been caused by extreme inflic- 
tions. Ample evidence of the primary and of course the more prevalent 
mode of attack was exhibited by the presence of scars. They also 
commonly demarcated the secondary damage that was disclosed by 
a tiny opening leading into the interior of the stem. These scars 
varied from a mere scraping to a rough cavity in the tissues, all being 
made conspieious by their black discoloration. They were located at 
different heights on the stem, ranging from near the roots to a distance 
of an inch or more atjove, but evidently depending on the depth of 
insertion in the sod. 

In mort instances, a plant had suffered but a single infliction. 
Burrowed stems, however, had usually become too weak to support 
the upper part of the plant, yet the fallen top remained attached at the 
infirm place by the shreds of withered tissues. The longest bunw 
found in any stem measured fully an inch. Every boring extended 
upward from a scar where a maggot had manifestly worked its way info 
the heart and there pursued its ravages. Although no additional 
maggots could be detected, the injuries were typical of operations by 
such creatures. The specimens at hand agreed very closely with a 
figure of the corn seed maggot. But positive identification of the 
species involved the necessity of securing adult examples or the actual 
fly. 

While no occurrence of exactly the same nature had ever before come 
to the attention of the writer, yet reference to publicationa treating 
of maggots known to attack roots and stems of vegetables afforded a 
choice ef several methods of protection against such foes, as recom- 
mended by authorities on the subject. Among the methods given, 
selection was made of two whose applications would seem to be most 
feasible under the circumstances, and a trial of each was accordingly 
proposed. One of the treatments required the use of oily sand, which 
should be prepared by mixing a cupful of kerosene in each pail of fl'T 
sand as would be needed, this to be placed close around the plants 
remaining in the beds. The other recourse depended on a liberal 
scattering of tobacco powder, which substance is claimed to serve as a 
fertilizer in addition to its repellent property against the maggots. 

In order to render assistance based on practical experience in dealing 
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,ith this sort of enemy under Louisiana conditions, a visit for in- 
vestigation was deemed expedient to acquire an understanding of the 
habits of the depredators with relation to the cultural practices of 
the truck growers, and to learn whether more than one kind of pest were 
involved or not, and also to determine the results of steps taken for 
preventing further harm by such foes. With this object in view, the 
writer proceeded to Norwood on March 6. For courtesies received his 
thanks are especially extended to the merchant, who, in generous serv- 
ice to the growers, not only furnished accommodations, but gave his 
time, for facilitating observations. 

Through a survey of the situation, not much difference was found to 
exist in cultural management, although some beds showed more careful 
preparation than others and had produced a superior growth of plants 
As a general practice, the bedded soil had been heavily enriched with 
a commercial fertilizer said to have contained a quantity of cotton seed 
meal. Only one grower stated that he had used stable manure, yet his 
plants were beginning to fail. All the beds had been prepared solely tor 
the forcing of tomato plants, being protected by the construction of a 
coldtrame enclosing each one. While the entire stocks of these cold- 
frames had been transplanted from seed beds, yet none of the growth 
left in the original places on accoimt of its inferior size was said to be 
molested by maggots. 

Since the owners of the depleted frames had made good progress in 
replanting them, leaving the surviving plants of the first lot as they 
already stood, but filling in with a fresh supply taken from seed beds, 
the great loss of stock so far sustained was therefore only partially 
shown. Enough evidence was seen and learned, nevertheless, to prove 
that the extent of damage together with imminent danger of further 
ravages had brought the growers to face a grave predicament. The 
replacements of plants necessarily consisted of smaller growth than 
was desired, and unless these settings could be saved, the reserve 
stocks in seed beds might be insufficient to depend on for growing as 
much of a crop as was planned, besides being apt to mature late. 
A shortage of the advanced growth would handicap the producer, at 
least by limiting the yield of fruit in time for market early in the season 
when high prices rule. 

In all the instances where depredations had been committed, nothing 
else than maggots could be held accountable for the principal destruc- 
tive work. Very seldom was any indication of cutw'orm damage or 
sign of disease apparent. 

One gardener, whose stock was inspected, claimed that he had lost 
^bout 3,000 plants of a size like the living growth of the same lot 
®t m his coldframe. These remaining plants averaged 8 inches in 



400 


JOURNAL OF ECONOMIC ENTOMOLOGY 


IVol. 10 

height measuring from the base of the stem. The spaces made vacant 
by the losses had just been reset with slightly smaller stock. Yet 
scarcely any of the plants kept from the first setting were found to be in 
a sound state. Most of them looked healthy as they stood, showing no 
injury above ground, when in fact, nearly every stem proved to be 
blemished by one or more wounds, all of which had been originallv 
inflicted only on the part buried in the soil. 

Deterioration by withering and decay following upon the wounds had 
in many cases reduced the tissues to shrunken and blackened shreds 
which broke apart on the slight strain of a pull exerted by efforts to 
lift the plants. Such defects commonly marked the starting point of a 
boring that penetrated upward through the soft heart, and these bored 
stems occasionally contained a maggot. During the day before, the 
owner took a number of withered plants and showed them to the 
merchant, who on opening the cavities, exposed as many as' seven 
maggots infesting a single stem. 

The heart of some stems had been excavated up to the juncture of 
the lower branches, and in one instance, a burrow extended onward for 
a short distance into a thick branch itself. Among the plants examined 
here, one happened to attract particular notice on account of a bunch 
of new rootlets which had grown out from the base of the stem just 
above a breach, the lower portion with the original root system having 
become withered and practically dissevered. Although the vitality of 
this plant indicated that it might attain to a fair growth, provided 
no other harm should befall it, such an event, however, could only be 
considered as a bare possibility. 

A visit to the coldframes of another grower afforded a view of the 
effects of ruin as were displayed by part of a bed not yet replanted. 
Judging by the havoc presented here, the owner’s opinion that his lo,5s 
of stock amounted to 75 per cent of the entire first planting seemed to 
be well founded. By taking his estimate of shortage and allowing it to 
include all additional failures bound to occur among the remaiiitler 
of the plants, a very conservative comprehension could be derived 
in respect to the plight of growers at large. 

Menace to Garden Peas and Seed Potatoes 

Attention was also called to depredations committed on young gar- 
den pea vines in the same locality, but the plants appeared to be fuOy 
able to withstand the injuries although the stems were badly scarred 
at points beneath the soil. So far as was ascertained, the stems had 
only suffered abrasions not much more than skin deep. The firm 
structure of the heart had evidently proved to he impregnable against^ 
attacks, and had therefore saved the plants from fatal damage. Scare*' 
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[or the enemy revealed it only in the pupal stage occurring in the soil at 
short distances from the plants. The finding of the pest in this form 
fstablished the fact that the destructive stage, or maggot, had ceased 
its ravages in this field. ’ 

The work of maggots in seed potatoes could only be briefly inves- 
tigated, but it certainly foreboded disaster to the planting that was 
first inspected. Tubers that were dug up for examination consisted in 
part, or almost wholly of a rotten mass infested with the maggots. 
Reduction of the parent stock in such manner meant that the sprouts 
must soon die for lack of nutriment. In a field of more recent planting 
where the tubers had just started to sprout, no defects came to view, 
although the stock was found to be endangered by numbers of maggots 
which reveled in the decomposing cotton seeds that had been put in the 
rows for fertilization of the crop growth. 

Infestation of Cotton Seeds used for Fertilizer 

The discovery of the maggots existing among the rotting cotton seeds 
buried under several inches of soil incited comment in regard to the 
manner in which the infestation could have been initiated. The 
introduction of these forms could not be explained in a way to satis- 
factorily attribute sufficient ability on the part of the pest at any stage 
to gain access into such a situation. The problem, however, admitted 
of a simple solution which happened to be revealed through remarks 
ventured by the grower. ^ He pointed out the probability that the 
cotton seeds had become infested with maggots previous to the time 
when they were scattered in the field. According to his statement, 
he used these seeds for fertilizer because in the first place they consti- 
tuted a quantity which by exposure to rain had been rendered unfit for 
planting or for sale. W hile being cast aside in such condition, the pile 
of spoiled seeds had likely attracted parent flies which had then de- 
posited their eggs in the damp decomposing ma.ss, thus resulting in the 
oe\ elopment of maggots under very favorable circumstances. 

Comments 

As adult flies cannot oviposit below the surface of the ground to 
M} depth, no maggot on hatching from an egg placed on the soil would 
f able to penetrate far down unless guided by the stem of a plant. 

■ means as the latter, the maggots can without doubt reach the 
tubers of potato sprouts. 

^ In proposing an experiment for the benefit of a grower, he was asked 
u place a few glass jars in an inverted position over gome of his 
' ng plants for the purpose of trapping a number of flies when th§y 
" nu d emerge from the enclosed soil after completing their develop- 
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inent from the maggot stage. Specimens captured in this way w-pf,, 
desired by the writer for study, but the arrangements failed to be 
carried out. 

However, adult flies collected in and near the coldframes on March 
6, and reared ones maturing on March 26-31, from infested material 
consisting of earth and pea sprouts, potato tubers and cotton seede 
filled expectation of the species being Pegomyiafusciceps Zett. 

Destruction op Other Potato Plantings 

As a matter of previous record concerning the same insect, a com- 
plaint of damage to seed potatoes, accompanied by a sample of the 
tubers showing infested condition, was received from Valverda, Pointe 
Coupee pariah. La., bearing the date of March 19, 1913. The gendet 
stated that the tubers had been planted during the month before, the 
planting having been begun on the 18th. The fields thus planted 
comprised about 20 acres in the Triumph variety and 5 acres in the 
Irish Cobbler. All of the seed stock had been obtained from Maine 
and it had arrived in excellent shape. However, it was treated with 
formalin; and as far as could be seen, germinated nicely. A good 
many little sprouts duly appeared above ground but were nipped by a 
frost on March 16. ' 

Upon examining the propagating tubers on the day as noted by 
letter, every piece of potato without exception that the planter then 
dug up was found by him to be infested and practically spoiled by small 
maggots. He further asserted that the same enemy had occurred 
during past years in considerable numbers on seed potatoes, but not 
to the extent of spoiling them. As a large part of his present plantingi 
had been made on land that had never produced potatoes, he was at a 
loss to account for the general prevalence of the foe. It operated just as 
numerously on the plantings in such land as on others in ground where 
a potato crop had been grown before. The fields were said to have beer 
well drained, the soil having remained loose and in good tilth ever 
afterthe heavy rains of the preceding week. 

While acknowledging that the damage done at the time left littk 
hope for a crop worth cultivating, yet the grower asked for infonna- 
tion about remedies and also desired to know if any similar case wherr 
the prospective growth had been ruined had ever come to the attectioii 
of the writer or his agricultural associates. No satisfactory advice 
could then be given in reply since the injuries under such circumstances 
presented a subject concerning which no dealings had been experienced 
in Louisiapa and but scant enlightenment was available. As was 
shown by the sample, decay had followed the attacks by the maggot'’ 
until the combined ravages by both agents had greatly reduced the sup- 
ply of nutriment in the parent stock. 
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Not knowing, however but that the sprouts might yet succeed in 
establishing themselves the presence of the maggots was consequently 
on first notice not regarded by the writer as a serious menace But a 
subsequent report made by the planter, under date of April 17 con 
clusively affirmed the opposite of this impression. He thernwrote that 
the results were just about what he had expected: no stand was secured 
at all from the impaired seed stock, though a later planting attained 
to perfect growth. 


Adult ffies which proved to be the species, Pegomyia fusciceps Zett 
matured on April 1-3, from the maggots received in the rotting tubers 
for examination. 


Another loss of a planting of seed potatoes on account of attacks 
by maggots occurring again in Pointe Coupee parish, which complaint 
was imde by a grower at Ventress, under date of April 1, 1915 , seemed 
to indicate that some especially favorable condition for the pest existed 
in the country there. The stock was said to have lieen obtained from 
Maine, then having been planted on March 6 . At the date of writing, 
all of it had become rotten, which state was attributed to the work of 

Tvorms. The samples submitted for examination consisted of rotten 
pieces of the potatoes infested by numbers of maggots. To all appear- 
ances, these larva represented the species Pegomyia fusciceps Zett. 
though they failed to produce adults. 

The possibility that the maggots might not have been entirely to 
blame for the rotting of the tubers was pointed out in reply to the 
grower s request for information. Their occurrence may have followed 
decomposition induced by cold wet soil. In case the growth of sprouts 
had been delayed by the latter conditions, the seed had very likely 
started to rot before the parent flics deposited their eggs, with the 
result that the issuing maggots were immediately attracted to the 
rotting tissues. Owing to their scavenger habits, the maggots naturally 
reveled m the decomposed matter and therefore hastened the spoiling 
of the seed. 


If means in accordance with a better knowledge of the pest *at this 
time had been employed early enough to prevent the maggots from 
reaching the seed, the prospect of obtaining a stand of sprouts might 
sie been insured. The most practical measures in such respects 
"ould have depended on spraying the sprouts as soon as they had 
appeared above ground, with a solution of lead arsenate, preferably in 
wmbination with Bordeaux mixture. But the best that could be done 
m case the stand of plants proved to be inadequate for a crop would be 
“ replant the field. 


Killing Young Cohn 

^ norrespondent writing from Tallulah, Madison parish, La., on April 
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30, 1913, sent a few young corn plants which he stated had beeu 
gathered from a field where the crop growth was being destroyed by 
“worms ” attacking the base of the stalks. He asserted that this com 
had come up to a perfect stand, but at the time of writing, a great 
many of the sprouts had died, while others looked unhealthy as if 
affected by disease. Still some appeared outwardly to be sound and 
vigorous although being generally found infested by the wonn-like 
enemy. A large part of the field had already been plowed up and 
planted to cotton, but he had left a portion for an experiment to 
determine whether the plants would be able to recover and produce a 
crop or fail to be worth further attention. 

In response to his request for an opinion regarding tlte outcome of 
the latter course, and for suggestion as to any method by which the 
foe might be exterminated, very little advice could be given, because 
preventive measures are about all that can be employed against enemies 
of such nature. Then the application of precautionary treatments for 
field crops such as corn would likely be of questionable value con- 
sidering the cost of labor and material required. 

His belief that the pest was a larval form of some species of beetle 
failed to be sustained by examination of the material furnished. 
Injuries to the stalks were observed to have resulted from small shallow 
cavities evidently caused by a scraping away of tissues on the base 
close to the roots. . Only a few dipterous larvee could be detected, 
and all occurred in the cavities of one plant. The insect was regarded 
as the common root maggot {Pegomyiafusciceps Zett.), also called the 
seed-corn maggot. It therefore appeared to .be the real culprit 
responsible for the attacks. 

The absence of larva in the other stalks given examination may have 
been due to the emergence of the forms from the cavities and conse- 
quent loss in transit, or else the maggots had gone into the soil for pupa- 
tion before the plants were collected. The damage inflicted 
entirely different from that of deeper bored injuries as are committed by 
the soflthern corn rootworm (Diabroliea dModecem.punctata Oliv.), which 
insect commonly ruined early stands of corn in the central and lower 
sections of the .state. Neither were the roots attacked nor stems 
bored in this case. The plants measured from 12 to 15 inches m 
height and had pushed out short prop roots. As not enough maggots 
could be secured for rearing of the species, the name as cited should be 
substantiated by positive determination of the insect involved. 

Pest of _Hotbed with Tomato and Cauliflower Seedlinos 

On receipt of specimens of insects taken from a hotbed, which 
material accompanied an inquiry forwarded from Edgard, St. John t 
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Baptist parish, La., January 21, 1916, an examination of them revealed 
j single adult fly of the species Pegomyia fusciceps Zett., a plump red 
jnitc which may have been an enemy of the fly, and a number of spring- 
tails, possibly Smynlhurm sp. The transmitter thought that such in- 
sects had cut the roots of the young plants and also eaten some of the 
tomato and cauliflower seeds. Advice was requested as to what treat- 
ment should be given. Answer to this question is covered in extract 
presented under the heading of “Reference.” Considering that the 
occurrence of the fly indicated an infestation of the bed by maggots of 
its kind, the cutting of the roots of the plants could well be attributed 
to attacks by the latter form of pest. These injuries might have been 
made worse by work of the springtails, which very likely did other 
harm, including the destruction of the seeds. 

Ravages in Onions 

Ravages committed by the same insect in onions were brought to 
attention through a report which came to hand from Paulina, St. James 
parish, La., dated January 22, 1916, stating that a pest in the form of 
a "worm” had cut into the plants at the surface of the ground. The 
trouble occurred in a patch of transplanted Creole onions which had 
been put out three weeks before on land that had produced sorghum 
during the preceding sununer and Irish potatoes for a fall crop. Other 
patches of onions planted where sweet potatoes had been grown were 
dcriLired to have no enemy of the kind at all. In the first plat, the foe 
was found by opening the little onions. It was described as a white 
worm of small size, measuring about one eighth of an inch in length and 
being no thicker than a needle. 

As desired, samples of the infested onions were transmitted six days 
later. From specimens of the insect thus obtained, the species was 
identified by Mr. W. R. Walton, Federal Bureau of Entomology, 
through the kindness of Dr. F. H. Chittenden. The instructions 
furnished in regard to treatments for checking further advances of the 
pest emphasized the importance of pulling up and destroying tall the 
infested onions in order to kill tte maggots before they could develop 
into flies. Warning was given that the insect if allowed to mature 
Would be able to reach other patches, and these adults by depositing 
their eggs all through the fields would be very apt to bring on a wide- 
spread infestation with the issue of a new brood of maggots. 

Reference 

Tucker, E. g. gtam Maggots Attacking Young Tomato Plants. 1914. Southern 
Farmer (Baton Rouge, La.), vol. 1, Nn. 9, May, p. 9. 

A notice of the losses experienced by the growers at Norwood, ua., coniams tne 
knowing remarks on control of the insect: “Practical methods of checking or 
preventing attacks on the tomato plants were promptly employed, and two kinds of 
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treatment gave promise of good results. One depended on a liberal scattering of 
tobacco powder on the beds. This material is claimed to serve as a fertilizer in 
addition to its repellent action on the ina^ots. The use of a trade preparation called 
‘Pyrox/ which was sprayed on several beds of plants, seemed to afford almost coin.- 
plete protection to the growth. A^Tiere such applications had been made upon planta 
at time of setting and later, the stock was not molested by ma^ts nor even cutworms 
and showed no sign of disease. Growers who adopted this course secured stands of 
advanced stock. That the enemy was overcome by the above means is evidenced 
by the absence of any further complaint, and a full tomato crop is therefore believed 
to be assured.” . 

A BUPRESTID HOUSEHOLD INSECT (CHRYSOPHANA 
PLACIDA LEC.) 

By H. E. Burke, S-pecialist in Forest Entomology, Bramh of Forest Insecls, Bureau 
of Entomology, U. S. Department of Agriculture 

During the past year, this species, through a slight change in habit, 
has become, locally at least, an injurious household insect, Normally 
it lives in the wood of dead limbs, tops and scars on the trunks of living 
trees. Fire scars and blazes are very often found to be infested in the 
higher mountain regions of the Rocky Mountain and Pacific states. 
The larvaj mine the wood riddling it with the small worm holes which 
are filled with the fine dustlike borings. In the average forest a good 
deal of damage is done to the timber of the trunks of injured standing 
trees. 

It is not such a long step from the wood of the standing tree to the 
wood of window casings and door frames. This seems to be the first 
case reported, however, where a Biiprestid normally living under the 
same conditions as Chrymphana has made the step. 

In the case under observation the frames of several windows in vari- 
ous office buildings in Placerville, Calif., were found to be riddled by 
the mines of this species and adults were taken in the act of emerging 
from the wood. One building was erected over thirty years ago and 
another over twenty so the casings evidently were infested long after 
the buildings were erected. The work' indicated that the wood had 
been infested and reiufested several times and probably in a number 
of cases the adults never left the room into which they had emerged but 
mated and the females oviposited in the same casings or adjoining ones, 
The casings appeared to be of sugar pine {Pinm lamberiiana Dough)- 

That this species is quite adaptable in regard to host is also indicated 
by the fact that it is a borrower in cones. During the past few yeare it 
has been found several times in the cones of the knobcone pine (Pi'”'® 
atiinuata Lemmon). These cones remain on the tree a number of years 
and are hard and dry, more like a branch than the average cone. 

The life-history of Chrysophana is very much like the life-historj' o 
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the average wood-boring Buprestid. It lives in the wood as a larva for 
„vo or three years and pupates and transforms to the adult in a pupal 
tell in the wood. Pupation takes place from July to October and the 
transformation to the adult in a few weeks afterward. The adult then 
rests over the winter in the pupal cell and emerges from th»wood the 
next spring or summer, from March to September. Adults have been 
collected flying or crawling in the forests from March 20 to August 24. 

During the past fifteen years Chrysophana placida has been taken by 
members of the Branch of Forest Insects, Bureau of Entomology, 
United States Department of Agriculture, in the localities and host 
trees listed herewith. 

Distribution 

California: Fallen Leaf, Pyramid Ranger Station, Placcrville, Mark- 
leeville, Shingle Springs, Sterling, Yreka, Tallae, Lake Valley Ranger 
Station, Echo Lake, Meyers, Wrights Lake, Monumental, Vade. 
Colorado: Florissant. Oregon: Sumpter, Waldo, Ashland. Utah: 
Far.guitoh Lake, Kamas. Washinglon: Des Moines. 

Host Trees 

Mountain, white or silver pine {Pinu-o monlicola Dough), sugar pine 
(Pinus lambertiana Dough), single leaf pinon (Pinus mnnophylla T. & 
T.), yellow pine {Pinus ponderosa Laws), rock pine {Pinus scopulorum 
Engelm.), Jeffrey pine {Pinus jeffreyi Oreg. Com.), lodgepole pine 
iP'nus mwrayana Oreg. Com.), digger or gray pine {Pinus sahinkna 
Dougl.), knobcone pine {Pinus attenuata Lemmon), black hemlock 
[Tsuga merknsiana Carr.), Douglas spruce {Pseudotsuga laxifolia Brit- 
ton), Alpine fir {Abies ladocarpa Nutt.), white fir {Abies concolorT&ny), 
red fir {Abies magnifica Murr.), giant arborvitae or western red cedar 
{Thuja plicata Don.). 


CONTRIBUTION TO THE LIFE-HISTORY AND HABITS OF THE 
SPINOSE EAR TICK, ORNITHODOROS MEGNINI 

By William B. HeAms, tjniv§rsiiy of California 

The spinose ear tick presents a problem of considerable importance 
to the animal husbandryman in nearly all of the southern half of Cali- 
fornia, particularly in the Imperial Valley where calves become seri- 
ously infested and die from what the ranchers call tick fever. Experi- 
■nents and field observations on this species have been carried on more 
or less continuously by the University of California Laboratory of 
wasitology during the past three or four years. From our records it 
"otild seem that few if any warm-blooded animals coming vithin tlie 
roach of this tick are exempt from attack. Calves evidently are most 
■a le and suffer most severely, many dying from the effects. 
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Infested calves shake the head vigorously, become emaciated, often 
race about madly until completely exhausted. The ears become in- 
flamed and the secretion of wax is greatly stimulated. Deatnees is 
said often to result in infested horses and mules. 

The follewing account is by a man whose ear was inhabited by a tick 
of this species. This account is worthy of note because the course of 
events is here rather accurately given, together with the sensations 
aroused and other matters of interest. Mr. L., writing from Lanca.ster 
(California), states: “ I left Berkeley with a horse and wagon on the 3d 
of September (1915) and drove about four hundred miles to Lancaster, 
Los Angeles County. I slept on the ground every night except one. 
arriving here on September 15. Some of my camping places were in. 
others along-side of, cattle ranges or pastures. One of the places I dis- 
covered before morning to be a regular camp for twenty or thirty 
cattle of all sizes. This is where I did not sleep on the ground, 
The cattle came in after I had made camp about dark and it was too 
late for me to find another place, so I moved my bed into a small 
shack, near the barn with old straw on the floor, which was about a 
foot above the ground. Still I was right among the cattle. This 
was the night of September 5, at Corrall Hollow, east of Liver- 
more. The last night out, September 15, I slept on land that i,5 
used only for grazing and have been working on similar ground ever 
since; however, there are only a few cattle on the range. My other 
sleeping places were mostly along the roadside, and sometimes cattle 
were around. At other places there were none and I think there have 
been no cattle near the house I live in for several years, or perhaps 
a few passing near it once in a wliile. ” Our records show that Mr, L. 
went through territory where the spinose ear tick occurs. In 
his first letter, dated December 10, 1915, he says “I am sending 
you ... a bug . . . which came out of my ear, and which 
was living there probably six or seven weeks. . . . About six or 
eight weeks ago I began hearing unusual noises in my left ear. 
Sometftnes hours would pass without hearing them; sometimes every 
few minutes, either day or night. Theiioise would saw awhile without 
any regularity as to time or duration. 1 could feel no movement in my 
ear like anything alive. Finally I thoughi I had better have it e.\- 
amined, so went to a local physician and told him I thought something 
was in my ear. He examined it and said ‘Yes, there is something m 
there. I’ll see what it is and what I can do for it.’ After prodding 
around awhile he asked, 'What do you suppose that thing is in there. ^ 
I replied thajt I did not know. ‘Well, it is a live bug, but I killed it, 
H^pulled out what looked like a clot of good red blood, about the size 
of a small pea, mixed with small bits of soft membrane. Then he 
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cashed the ear with peroxide and gave me the syringe and a bottle of 
peroxide and told me to wash it a couple of times a day for two or three 

days. . . . I used the peroxide as directed, but the noises did not 

seem to stop and soon I concluded that they were about as be 

fore, . . . dually I made up a dose of peroxide as hot as my ear 

vould stand and about the third or fourth shot with the syringe this 
ugly thing came tumbling onto the ground, and the ear has been appar- 
ently alright ever since. This was last Tuesday, December 0, nine or 
ten days after the doctor did his job.” 

The above letter furnishes evidence to the effect that the tick entered 
the ear of the man while sleeping on the ground sometime between the 
third and fifteenth of September. From what is already known of the 
habits of the species, the tick almost certainly entered his ear as a larva. 
The specimen which left the ear of the patient December 9 was a full 
grown female. The time was, therefore, about nine weeks. This 
spocinien remained alive without food in a small shell vial on the 
wi iter’s desk until about December 1, 1916, nearly a year, during 
which lime there were no further molts. 

OVIPOSITION 

In order to ascertain the exact time expiring between the last molt 
and the deposition of eggs, a number of females previous to the final 
molt, were placed in Petri dishes with one or more males and kept in 
ac iiiseotary at 26°±3° C. except female No. 3 (see table) which, after 
about 60 days, was subjected to temperature as low as 0° C. The 
following table shows the result of this experiment. 

T.tBu I.-Showdjo Tim Rbooimd betoiis Fmil, Molt Am Oviposmon. auo Dah o» Copcuuok, Ncubek 
OP Ova 


N'd. 

Hate 

Molted 

Date Placed 
witb Male 

i Date of 

Copulation 

i 

Date of 
Ovipvsitioa 

Xo. of Ova 
Deposited 

Days between 
Copulation and 
Ovipoation 

1 

1 

10/22/15 

10/23/15 

10/23/15 

11/ 6/15 
11/8 


14 

2 

10/24/15 

10/27/15 

Not c>|»eived 

11/24/15 

186 

28[T) 

3 

10/24/15 

10/27/15 

/ 

10/X^ y 

11/27/15 

12/2 

12/ 3 

12/ 4 

12/ 6 

12/ 8 

12/2C 

1 3/24/16 

1 4/13 

I 4/30 

7^ 

12 

19 

' 5i 

88i 

94 ' 
43 
106 
103 
25, 

562 

31 

4 : 

5 

8 

10/19/15 

10/21/15 

Ncpt otwerved j 

f 12/ 5/15 

7 

37(T) 

10/23/15 

10/23/15 

10/25/15 1 

12/ 6/15 
4/16/16 

4/27 1 

117 ' 

Not counted 
Not counted 

42 . 

• 

10/24/15 

10/30/15 

11/ 6/15 

3/15/16 

4/1 

25 

Not counted 

100 

10/20/15 

10/30/15 

Notobeerved 


No ova 

- 
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An examination of Table I shows that copulation took place readily 
within a day or two after the last molt, and that in six cases egg depo". 
sition began in from 14 to 42 days after copulation or from 15 to 44 days 
after the last molt, with the number of ova ranging from 7 to 562. 
The longest" period of oviposition noted was 155 days or 189 days 
after molting. 

Incubation Period 

Unfortunately a careful record of all egg layings was not kept, but 
the records made in this connection are of interest nevertheless (see 
Table II). 


Tabu II.—^owiNd Incubation Peeiod fob Ova of Obnitbodobos uxonini 


Date of Oviposition 

Dat« Hatched | 

1 

locubalion Period 

1 Temperature 

11/ 8/15 

12/1/15 

23 days 

Room temperature 21® C.* 
(steam heat regulated by 
thermostat) 

11/24/15 1 

12/11/15 to 12/14/15 

18 to 21 days 

Ditto 

12/ 2/16 

12/22/15 to 12/24/15 

1 

20 to 22 d&ys 

Ditto 


The above table though based on few observations shows that it is 
possible to secure oviposition during the winter months (November 
and December) and that the eggs hatch in a room temperature of 
about 21° C., requiring from 18 to 23 days incubation. 

Longevity of Larvae 

In a series of experiments in which the larva) were kept in darkened 
receptacles at room temperature, during the months of November, 
December and January it was found that the range of longevity was 
from 19 days, the shortest, to 63 days, the longest, with an average of 
44 days. This series included seven sets of larvae hatching during a 
period of 32 days.* 

Conclusions 

The spinose ear tick, Ornithodoros m^nini, enters the ears of both 
man and beast causing losses parti.qu- dy in calves. 

Oviposition and emergence of larv?. .;,fy take place during the winter 
months, November, December an^ January, under laboratory condi- 
tions. It should be borne in mind. ..hat under field conditions this takes 
place during the summer and auti|jim months. 

The adult female may live 355 '..Jays ■without food in a glass vial at 
room temperature. ■, 

*The writer wishes to acknowledge the^assistance of Mr. M. H. Ray, a student 
in parasitology, who deserves much credit for his patience and care. 
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Copulation takes place within a day or two after the final molt. 

Oviposition occurs in from 14 to 42 days after copulation with a inaxi- 
laum period of oviposition of 155 days. 

The number of ova per female ranged from 7 to 562. 

The incubation period at room temperature ranged from 18 to 23 
days. 

The longevity of larva; ranged from 19 to 63 days mth an averagebf 
14 days. 


A FLY CONTROL EXHIBIT 

By C. W. Howard 

In the autumn of 1915 it fell by lot to the writer to prepare for the 
State Fair, the major portion of the exMbit of the Division of Economic 
Zoology, of the Agricultural Experiment Station, The task seemed 
difficult, for in years past we had nearly exhausted the possiliilities of 
preparing a new and interesting display of destructive insects. But 
as we have been trying for some time to impress upon our rural and 
farming population, certain facts about house-fly control, this seemed 
to be the opportunity to press home some of these facts in a telling way. 

In preparing the exhibit, we had in mind the fact that fly elimination 
on the farm is extremely difficult, and that especial attention must also 
be given to sanitary arrangements, as well as to actual fly control in 
order to prevent disease transmission. Sanitation has been sadly 
neglected on most Minnesota farms, but the more progressive farmers 
are awakening to its necessity and are ready for suggestions. 

The exhibit was called, “The Flyless Farm.” A farmstead about 
10 X 15 feet was laid out. The Division of Farm Management was 
ailed upon to advise as to the proper relation of the buildings, and the 
Division of Engineering for plans for the buildings. The entire ex- 
hibit was, therefore, correct in every detail and in accordance with 
the recommendations which the Experiment Station is sending -out to 
farmers. 

For the actual construction of^fi^iuildings, etc., we were fortunate 
ft sccuiiiig the services of >rf?oywS students, who is unusually apt at 
oiechanical work. “CQJi(po-b{»rd\^eiW'cd admirably as constructive 
oaterial. The buildings were so ma'f'e as to be collapsible and easily 
packed for transportation. They weA of large size, built to a scale of 
CM-half inch, the house for example b^ng 14 x 15 inches, and the horse 
barn 18 x 25 inches, so that every detail could be practically perfect, 
'hhis accuracy of details fixed the Ittention of many observers. • A 
green painted canvas covered tne tabic on which the exhibit was 
placed, with the roadways marked out in gray. 
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The following buildings were shown: dwelling, dairy barn, horse 
barn, hog house, milk house, and outdoor toilet. The only necessary 
farm building lacking was the poultry house. Every building was 
fitted with screens over windows and doors, and the hog house had 
swinging d«ors into the run-ways, with miniature pigs passing through, 
At the door of the dairy barn was shown a miniature manure spreader 
receiving a load of manure from the manure carrier and ready for the 
daily removal to the field. On the other side was a model of a maggot- 
trap. At the horee barn were shown manure bin and manure closet 
for we knew that many of our visitors would be from villages and towns 
where such outfits could be used. 

The milk house was removed from the stables, and beside the water 
tank. Windows and doors were fitted with screens, and a screened 
enclosure contained shelves on which pails and tins were airing. The 
dwelling, besides screens on windows and doors, was provided with 
screened porches, both front and rear. At the back door was a gar- 
bage tin. A portion of one side of the house was removed to show con- 
nection of kitchen sink and washbowl, bathtub and closet in the bath 
room, with a sewage system. At a convenient distance from the house, 
a model Imhoff septic tank was let into an excavation, connections to 
the house and outlet being indicated. The outdoor toilet was a perfect 
model of a flyproof, sanitary privy, of the bucket type. 

An abundance of labels explaning every detail and a leaflet, which 
had been prepared on fly control to accompany this exhibit, gave full 
information to those who did not wish to ask questions of the attend- 
ants. 

The success of this exhibit was much greater than had been antici- 
pated and many people went away with a definite idea about farm sani- 
tation, especially about the construction and use of septic tanks. 

The cost of the models was not very great, approximately six weeks 
were required for construction. Labor and material have totaled 
about $200, the cost of publishing the fly leaflet being in excess of this. 
This yter the flyless farm has been again exhibited at the State Fair, 
at the request of the Womenc- Fedei^ted Clubs, and will also visit 
several county fairs. 'V - 

We are making additions to it/i^'&hey -.:uggest themselves, lor 
example, this year we have adde^f a model of Ik mosquito-proof water 
tank at the corner of the house. ^The models are very durable, and we 
hope will last long enough to vrit every county fair in the state on 
their mission of better farm sanil^tion. To the average individual in 
Minnesota, -srhether rural or ciW dweller, it conveys more practical 
infdrmation on the house-fly question, than all the leaflets we have 
ever printed. 
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A FEW NOTES FROM KENTUCKY 

By H. Gaeman, Lennglm, Ky. 

With a very cold, cloudy, backward spring, insect profilems have 
not come to the front in Kentucky as early as usual, but several 
insect pests have already claimed some attention. 

The Hessian fly is being closely studied in the western end of Ken- 
tucky with a view to learning more of variations in its life-history 
from season to season. The adults have been abroad since March 25 
on wheat sown September 28 and are numerous in that end of the 
state, though the wheat itself was in many places destroyed by frost 
and the promise for a crop is very unsatisfactory. The evidence 
secured by us last fall and this spring shows that owing to the influence 
of excessive drought in delaying volunteer wheat and also in keeping 
farmers from planting early, few or no adults emerged in the fall of 
1916. But when flaxseeds were brought indoors at that time the 
adults came out in a few days, showing that they were ready and 
would probably have emerged in 1916 as they appeared to have done 
ill 1915, if we had had a week more of warm weather. As it chanced, 
cold weather put a stop to their activitfes in October. With the first 
warm days they came out this spring. 1 am .still of the opinion that 
a bii.od of adults matures in the fall in this region during some of our 
long open falls. We hope to solve this question next fall. 

The buffalo gnat {Sirmdium peemrum) was abundant for a day or 
two in one county in Western Kentucky this spring. Some mules 
were actually killed by it. It disappeared as suddenly as it came, 
leaving farmers wondering as to where it came from, some of them 
holding that it came from some distance on a cold west wind. Exami- 
nation of the locality showed it entirely unsuited to the breeding of 
the insect. The streams are small, and dry up completely, it is said, 
in summer. Some pupm of a Simuliuiu were collected at the .time in 
partly submerged willow in tfx edge of a creek. These appear to be 
of the, type of S. venuslum, thu^^r determination based upon the 
pupal characters seems nc^o't. .. icife in view of present knowledge of 
the life-history of our o^ecies./ As\a matter of fact, in the two oases 
of outbreaks of buffalo gnats which ? have investigated in Kentucky, 
neither larv® nor pupae that can hi considered as belonging to the 
species were discovered, and the local conditions were not such as 
have been described as suitable icl the breeding of the pest. It is 
evident that there is much yet td learn about the life-history ^and 
habits of the buffalo gnat. 
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The Red-legged Flea-beetle (Crepidodera rufipes) of Peach Trees — 
The first instance of injury from this introduced pest in Kentucky 
came to my attention in the shape of specimens sent me from 
Lewis County, May 4, 1917, where they were reported as gnawing 
the leaves, badly, and as being very difficult to destroy with the cus- 
tomary doses of arsenate of lead. 

We were made to realize keenly the detects in our nursery inspec- 
tion law recently by a sudden demand for a quarantine against the 
white pine blister rust. The Kentucky law makes no provision for 
quarantines, and in fact does not provide for any rules or regulations 
by any state official under which a quarantine may be established. 
With a federal quarantine of territory of which Kentucky is a part, 
state legislation is not now so badly needed, but we should have been 
able to act at once. The law needs amending to provide for such 
emergencies. 

American foulbrood is giving us much trouble, especially about the 
edges of cities where a good many people keep bees, but handle them 
badly. The spread of the disease among such beekeepers is rapid and 
in many cases results in a complete extermination of the colonies. 
The inspection of apiaries will some day be demanded by our people, 
The rapid growth of interest in beekeeping in the state, and the pro- 
nounced success of some of our commercial apiarists and queen rearers, 
is calling attention to this need, and we expect it to result soon in a 
good law with ample provision for enforcing it. 

It may be of interest to collectors of Coleoptera to know that the 
introduced Tenebrionid {Blaps mvcronala) has recently appeared in 
some numbers in grain warehouses at Lexington. Dozens were se- 
cured January 20, 1916, in the basement of a seed warehouse under 
sacks and among grain refuse about the floors. It was .subsequently 
found about a dump at the edge of Lexington where it had probably 
been thrown with refuse from building!?. The first specimens observed 
here were collected in 1914. We cannot see that it is doing serious 
mischief, though it feeds on grain. The eggs and larvse have been 
secured, but have not yet beenfolloWd to maturity. 

The wheat fly (Osama emerged in one of our cages this 

spring, May 2, developing from wVtwfc pla‘,'»(gd October 2, 1916, taken 
up last fall and kept out of doow at\/exin^on until the insects ap- 


! When it was firat discovered on wlisat in Kentucky the writer did not feel S3 a 
lied that it was Loew's 0. variabilif fo^he reason that it did not agree well 
description. Professor Aldrich, in hisVast, placed it under 0, carbtmann 
though apparently with some doubt. H# has recently examined some of my ma e 
and' now pronounces it 0. pusilla MeigeJ. 
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peared. It would seem, therefore, that its eggs may be laid very late 

in the fall. 

We are still working on the locust borer {Cylhne roUnia) and have 
some problems connected with its injuries and ecology to work out 
during the season now opening. 


an aphis parasite feeding at puncture holes made 
BY THE ovipositor 

By L. P. Rockwood, V. S. Bweaii of Eniomology, Forest Groce, Oregon 

Having had my attention called by Dr. L. 0. Howard to the fact that 
probably no observation has yet been published on any parasite of an 
aphis feeding on the juices of the host at puncture holes made by the 
ovipositor, I present the following observation as of interest for this 
reason. 

On September 8, 1916, while examining red clover stems infested 
with Aphis bakeri Cowen, an Aphelinus, previously reared from this 
aphis and recently described by Dr. L. 0. Howard in the Proceedings 
of the Biological Society of Washington, vol. 30, p. 77, as Aphelinus 
kpisKgni n. sp., was found in the midst of a colony of A. bakeri 
beneath a bract on a clover stem. The Aphelinus was observed to 
approach a medium-sized aphis which was feeding. The parasite 
rear.iined the aphis with its antennie, then walked away about its own 
length, turned its back to the aphis and exserted its long semi-trans- 
parent ovipositor which it plunged into the aphis, a little to one side of 
the anus. The Aphelinus kept its ovipositor inserted during a space 
of several seconds, and during that time backed up toward the aphis, 
apparently plunging the ovipositor deeper into the wound. The aphis 
showed some discomfort and excreted a drop of honey dew from the 
anus. The parasite concluded its operation, walked off a few of its 
own lengths and returned to repeat the performance during a much 
shorter period. The operation was repeated three times while under 
observation, the ovipositor be.*ug insppted each time in approximately 
the same place. Then the Avh^lj^.tis returned and placed its mouth 
to the wound, and appar jirtly *-o«Vn the juices of the aphis for more 
than a minute. The ap£is was not\issccted so it is not known whether 
one or more eggs were laid in the a™s. 

for instances of this feeding habj| with other parasitic Hymenop- 
tera and other hosts, consult the pjt'per entitled “ On the Habit with 
Certain Chalcidoidea of Feeding at/Puncture Holes made by the Ovi- 
positor,” by L. 0. Howard, Jouen.Il of Economic Entomologv,'vo1. 
lU. No. 3, June, 1910, pages 357-360. 
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EASTERN APHIDS, NEW OR LITTLE KNOWN, PART H 

By Edith M. Patch 

The present paper resulted from the examination of the collection 
of Connecticut aphids lent by Dr. W. E. Britton. Sfeveral undescribed 
species were found, some of which were well known in certain collec- 
tions without having made their way into literature. A few of these 
are briefly described by the writer of Part I, and the others are presented 
by Mr. Baker in Part II as he was already at work on the groups those 
species represent, and kindly undertook their examination. 

Most of the species are described with reference to material from 
Connecticut, though a few not yet reported from that state are included, 

Aphis viburniphila n. sp. 

(Fig. 20, c, d, e) 

Alate Vivipara: Head, eyes, and antenna black, antennal joint III and VI 
approximately same length and sub-equal to IV -f V, III with about 20 sensoria ex- 
tending whole length, IV with from none to several sensoria, beak extends to ^cond 
coxae; thorax black, prothoracic tubercles prominent, wings with rather heavy, dark 
veins; abdomen glabrous, dark red to reddish broxvn both above and beneath, caudal 
portion black, four lateral dusky spots cephalad of the cornicles, cornicles cylindrical, 
black, about twice the length of tarsi, imbrications serrate; cauda and cornicle, black, 
paler at base; lateral tubercles present, that between cornicle and cauda being 
prominent. 

Apterous Vivipara: Head black, antenna dark except proximal III wbirb is 
pale. III with about 15 sensoria which are more numerous on distal half, IV with nr 
without sensoria; thorax reddish brown with prothoracic tubercles: abdomen bright 
reddish brown with two transverse black stripes cephalad the cauda, cornicles and 
cauda black. 

Apterous Ovipara: Tan-colored* form with black cornicles which are slightly more 
than half as long as in the apterous vivipara; antenna without secondary sensoria; 
hind tibia but slightly enlarged with a very few sensoria on distal half. 

The cotype localities are Orono, Maine, where the writer has 
collected this interesting aphid for ten years; New Haven, Connecticut, 
where it has been taken by Di;^W. E<( Britton and Mr. H. D. Clark; 
and Plummer’s Island, MarylMii/ynd Great Falls, Virginia, where 
Mr. W. L. McAtee has collected ^,;^ieBiinens from all these places 
being examined at time of preparing tSe des^ption. Mr. .1. J. D.uvi3 
writes (March 22, 1916) that h(/has this species from St. Louis, ami 
from Chicago where it is soiiietiiTes a serious pest of the Yibttrmin in 
parks. S 

In Maine this species is present pn VHnirnums during the entire j'ear, 
being conspicuously abundant ciuring June, July and August, h 


' Papers from the Maine Agricultural Experiment Station: Entomology No. 88. 
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attacks cyme, both during flower time and early fruiting, ventral leaves 
and the tender twigs. The insects are gregarious and their colonies 
are frequently wellnigh exterminated by hymenopterous parasites 
It is sometimes present on the same Viburnums with Aphis viburnicola 
Gillette, A. rumicis Linn, and Macrosiphum viticola Thoma^, but there 
is no iiood of confusing it with any of these species. 

On August 24, 1912, and August 26, 191,5, at Orono oviparous 
females were found to be numerous feeding at berry clusters and 
depositing eggs thickly in axil of leaf and between terminal stems. 
Males have not yet been recorded. The time of the hatching of the 
stem female has not been observed. 

The writer has geen specimens from Viburnum acerifolium L., 
Maine and Maryland; V. cassinoides L., Maine; V. dentatum l' 
Maine and Virginia; V. opulus L., Maine and Connecticut; Y. pUcatum’, 
Connecticut; V. pubescens Pursh, Maryland. 

Aphis rhmexicolens n. sp. 

(Fig- 20, f, g) 

Al.,te Vivn>ARA; Antenna 6-jointed, on no frontal tubercle, III with about 14 
sciisoria irregularly placed along whole length, V shorter than IV, VI longer than III; 
beak short, not or scarcely reaching second coxa; venation rather heavy but not 
shadowed ; abdomen with black dorsum and large black lateral spots, cornicle shorter 
than tarsus or cauda, slightly bulging; cauda broad and blunt, about the length of 
taisus hut up-tumed and appearing shorter, with a pair of dorsal tubercles near base. 

Ai'TERODS Vivipara: Antenna 6-jointed, III without sensoria, base of VI subeqiia] 
to V ; beak short not reaching second coxa: abdomco not showing in alcoholic mount 
the black maculations of the alate form, cornicle shorter than tarsus, not longer than 
base of VI, thick at base and abruptly narrowing, tip with flare. 

The cotype locality is Wallingford, Connecticut, where a collection 
of apterous and alate vivipara and pupal nymphs was made June 9, 
1913, from Rumex acetosella L., by Dr. W. E. Britton. 

It is needless to say that this is no typical Aphis, but it does not seem 
to slip into any of the several genera newly erected from Aphis and the 
"hter hesitates to contribute to the modern tendency of establishing 
lew genera on specific charadf^rs, — o, conservatism which has dis- 
advantages of its own, it must be confessed. 

Ap'IIs salice')i Kaltenbach 
(Fig. 20, a, b) 

This insect has not previously been recorded for America. It was 
follected at Orono during late June and July, being abundant upon 
6nne! [Foeniculum mlgare), July 25 upon Heracleum lanatum, and 
'August 12 upon cultivated parsnip in 1913. The same year it was 
taken on cultivated parsnip July 25’at Machias, Maine, and on willow 

3 
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(Salix sp.) July 30 at Cherryfield, Maine. Specimens have recentlv 
been submitted to the writer for determination which were collected 
from parsnip at New Haven, Connecticut, July 13, 1909, by Mr, A I 
Bourne. 

The willpw seems to have been the only host previously known for 
this species. That it accepts members of the Umbelliferae also is 
evident from these collections but the details of its life-cycle have not 
been worked out. This is “A. salieeii Kalt.” of Buckton and of 
Theobald 1912, but evidently not of all writers. 

Aphis davisi, new name 

It seems necessary at this time to rename the aphid recorded as 
Aphis populifoKte Fitch by Mr. Davis (Journal Economic E\. 
TOMOLOGY, vol. 3, p. 489) as, according to Mr. Baker, popiilifoliii 
Fitch belongs under Pterocomma. 

Prociphilus xylostei de Geer 
(Fig. 20, h, i) 

A colony of what seems to be the fiist collection of this species for 
America was taken from Lonicera at Orono, Maine, July 7, 1911. 
A single stem female with her progeny of pupal nymplis and newly 
• winged spring migrants were collected. The migrants apparently 
accord in structural characters with specimens of this species taken 
in Sweden by Albert Tullgren, and seen by the writer, though they are 
smaller. 

Prociphilus approximates n. sp. 

Alate Vivipara: Head with dorsal wax pbtes large, sub-circular and separated 
by fully half their width; beak extending to or a little beyond second coxec, antennal 
segment III with ± 25 sensoria, IV with ± 8, V with ±12, VI with ±12, IV about as 
long as tarsus exclusive of claw, shorter than V or VI which are sub-equal, 111 a 
little longer than V -f- VI; thorax with wax plates large, clear cut, approximate, being 
separated only by a straight line; wings not unusual for this genus; abdomen with 
large lateral wax plates covering nearly the width of the segment, and large dorsal 
wax platps. 

The cotype material including pupt^ and newly molted alates was 
collected from White Ash, Hawleyville.,^onnecticut, June 19, 1911, 
by Dr. W. E. Britton. It is a ffistinctl9^species especially wilt 
reference to the large approximate thoracic wax'plates, and if migratory 
offers an interesting life-cycle problem. 

Lachnus hosje Cholodkovsky 

(Fig. 20, j) 

A' Lachnus which accords too well with the species indicated to 
entitle it to another name was made July 12, 1915, from wild rose near 
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^ 20. A, Ajihis sa/iceit, alate vivipara. B, A. salicdif apterous vivipara, 

alate vivipara. D, A. vibvmiphila, apterous vivipara. E, A, 
ovipara. F, A, rumexiadens, alate vivipara. ' G, A. rwipeii- 
apterous vivipara. H. ProcipkUu^ xylmtei, aiate vivipara. /, P. xylostei, 
P rous vivipara. J, LocAnus ro«ce, alate vivipara. 
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Orono. The colony was feeding on the stem and was accompanied by 
ants. Alate and apterous females and nymphs were taken at this 
time. Later, August 24, in the same locality an apterous female and 
nymph of this aphid were found. The b'ody of the apterous female 
was glistenkig bronze and thickly hairy. The nymph was cinnamon 
brown. This has not been compared with actual specimens from 
Russia, but the figures accompanying the original description seem 
in this case adequate for determination. There is no previous record 
of this species for America. 


EASTERN APHIDS, NEW OR LITTLE KNOWN, PART II 

By Abthor C. Bakeb, Btareau of Enlomology, Washington, D. C. 

Genus Myzocallis Pass 

Myzocallu punclaldlus (Fitch). (1855, p. 165.) This species has 
been placed as a synonym of caryella by Oestlund (1887, p. 45). The 
type specimen which is in the U. S. National Museum collecticm 
proves this not to be the case. The type is not in perfect condition, 
having lost the abdomen, one antennae, the unguis of the other and both 
hind wings. However, enough of the specimen remains to makes 
determination positive and this remnant has been well mounted by 
Mr. Pergande. The antenna remaining on the type measures as 
follows: III, 0.592 mm.; IV, 0.496 mm.; V, 0.368 mm. Segment III 
is armed with seven rather large sensoria forming a row along the 
segment. The vertex and crown are armed with a number of tubercles 
on which spines are mounted. The wings are without markings 
excepting a clouding around the edge of the stigma and bands of 
brown Ijordering the veins. This bordering of the veins is rather 
faint in the type which is no doubt somewhat faded. 

Mr. Davis kindly sent me specimens of an undescribed species 
from tlje Monell collection. These specimens. No. 370 X, are un- 
doubtedly pundatelhts. The banding along the veins is more distinct 
and the specimens are in good shape. They are alate viviparous 
females. The following description is drawn up from the specimens. 

Alate ViviPAiions Female: AntemiEe as follows; III,*0.576 mm.; IV, 0.432 ram.; 
V, 0.336 mm.; VI (0.144 mra. 0.32 mm.). Segment III, with usually five larse 
circular sensoria in a row. Labium short. Abdomen with two pairs of very promi- 
nent finger-Uke tubercles and with several smaller ones. Length of the larger pair 
<rf these tubercles about 0.16 mm. Cornicles about 0.065 mm. length of fore wing 
2.56 mm. Length from vertex to tip of cauda 1.44 mm. 

General color pale yellowish. Antennal segments ringed with brown at tliw 
distal extremities; tarsi, abdominal tubedcles and a spot near the distal cstrenut)' 
of the femora dark brown; wings banded with brown as previously described. 
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A form occurs in a collection taken on oak at New Haven, Conn. 
June 27, 1913, by H, L. Trowbridge, on oak. New Haven, Conn., July 
25, 1912, by J. K. Lewis, and in a collection taken on oak at Vienna, 
Va., August 23, 1912, by the writer. This form agrees with the 
specimens mentioned previously in all details excepting the markings 
of the wings. It is true that larger or smaller specimens show longer 
or shorter antennm, but this might be expected. Among the specimens 
in these collections great variation is met with m the markings of the 
wings. In several specimens the markings have a tendency to be 
arranged along the veins. From this fact and the very close measure- 
ments and structural details the writer feels that the specimens may all 
represent the same species. He is, therefore, calling them punctatdlus. 
Abundance of material may, however, prove two species present. 

' MyzocalKs alnifolm Fitch. (1851, p. G7.) This species occurs 
throughout the Eastern States on alder and is recorded in our literature 
as alni Fab. The European insect seems to be different from our form 
and this is shown particularly in the oviparous female. In specimens 
of the oviparous female of alni determined by Schouteden the third 
sepient of the antennae is armed with promment hairs. The other 
segments sometimes also have them although no sensoria are met 
with on the antennae. The hind tibiae are swollen and covered with 
numerous sensoria as is usual with many of such forms. Alnifoliis 
on the other hand has no such prominent hairs on the antennae of the 
oviparous forms. The third segment, however, is armed with several 
sensoria in all adult specimens examined by the writer. These two 
differences would seem to indicate that the American form is distinct 
from the European. 

The types of alnifoliae have seemingly been lost. It is most prob- 
able that they were destroyed during the years between Fitch’s death 
and the time his collection was brought to \Va.shington. In looking 
over the Fitch collection the writer found the positions in which the 
specimens were pined, but the specimens have disappeared. It would 
appear, therefore, that the determination can never be positively 
proven. The description, however, fits the insect well. In his notes 
Etch first described the species as Aphis alnicolens, which name he 
afterwards changed. In his collection there were no specimens bearing 
this name. , 

Myzocallis californicus n. sp. Taken on Quercus lobata Nee, Walnut 
Creek, Cal., April 6, 1916, by W. M. Davidson. Although not a 
Eastern species the present form is here described in order that it may 
he included in the key of American species of the genus. It seems 
lo be somewhat related to fumipeneUus Fitch. 
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Alate Vivipakous Female: Morphological Characters: Antenn© with the follow- 
ing measurementa : Segment III, 0.72 mm.; IV, 0.432 mm.; V, 0.352 mm.; y; 
(0.144 mm. + 0.16 mm.). S^ment III is armed with about 4 circular sensoria 
considerably separated. Abdomen armed with three pairs of prominent finger-like 
tubercles tipped with stout hairs. Cornicles rather long and narrow for the gcims 
0.112 mm. long. Cauda quite deeply bilobed, suggesting that of fumipenellu^ Fitch 
cauda very distinctly knobbed. Length of forewing, 2.4 mm. ; length from vertex to 
tip of cauda about 1.7 mm. 

Color Characters: General color pale yejlowish green; eyes, distal extremities of 
the antennal segments, the tarsi, a spot on the proximal extremities of the tibi^p 
and a small area on each end of the tibiae brown. Otherwise uniform yellowish 
green, the eyes of the erabr>'os showing through the abdomen as small red spots. 

Described from alate viviparous females m balsam mounts. 

Type in U. S. National Museum. Cat. No. 20341. 

Myzoeallis fumipennellm (Fitch). (1855, p. 166.) This seemingly 
rare species is known to the writer only from the type now in the 
National Museum and from the type of caryafolia Davis, in the same 
collection. The two seem to be identical. Fitch’s type is not entire 
but consists of the head and thorax with the third segment of one 
antenna and part of the other, the wings and the legs. The abdomen 
of course is shrunken. The parts remaining, however, are very charac- 
teristic and leave little doubt that the species described by Davis is 
the fundpenneUus of Fitch. 

Wilson placed this species in the genus Callipterus as the only 
American form. It is quite distinct, however, from the type of the 
genus, and is no doubt a Myzocallis. So far as the writer is aware no 
species of Callipterus occur in this country. 

The excellent description given by Davis (1910, p. 198) has placed 
t his species definitely in the literature and it only remains to transfer 
Fitch’s name to his description. 

Myzocallis tilwc (L). Taken on Tilia, New Haven, Conn., July 11, 
1909, by A. I. Bourne. Conn. No. 1-16/109. This well-known species 
seems to occur commonly wherever its host tree is grown. The genus 
Eucallipterus has been erected with this form as type. There is no 
doubt that the species considered without other forms shows a con- 
siderable difference from the type of Myzocallis. Three species 
might be separated and included in Eucallipterus; tilue L., bellus Walsh 
and walshi Mon. The only real character to separate tilw is tlie 
deeply bilobed nature of the anal plate as compared with the shallow 
bilobed anal plate of Myzocallis. Some species of Myzocallis, as 
trifolii Mon., often have a distinctly bilobed anal plate. The cauda 
and anal plate of bellus Walsh are very close iijdeed to those of tibt 
and there would be no difficulty in separating these two species froni 
the type of Myzocallis. Walshi Mon. is very close in general structure 
to beUm Walsh; so close indeed, that it has by some been placed as a 
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sj-noiiym. Yet when we come to examine the anal plate of wahhi we 
find that many specimens show a typical Myzocallis anal plate. The 
prothorax in tilice is somewhat different from that of most species of 
ilyzocallis and this is also approached by bdlns and icalshi. Yet 
other species vary toward it. Here then we have the choice of placing 
(ifirp and bellus in Bucallipterus and most specimens of wahhi in 
Myzocallis or of transferring tilias to Myzocallis wherein heUns was 
described and the other species since placed. The latter method has 
been adopted by the writer in that it would seem to simplify matters. 
The species needs no descriptive remarks since an excellent description 
has been given by Davis. (1909, p. 33.) 

The following key will distinguish the American species of Myzocallis. 


Key to American Species of Myzocaius 
(Aiate viviparous feuialcs) 


1. Dorsumof abdomen with finger-like tubercles 2 

Dorsum of abdomen without such tubercles 7 

2. Vnguis of segment VI about equal in length to the base 3 

Unguis of VI twice as long as base puiKlatellas .(Fitch) 

3. Cornicles long (nearly 0.112 mm.) abdomen greenish 4 

Cornicles short (0.064 mm. or less) 5 

4. Segment VI less than width of head across eyes califurnicus Baker 

Segment VI much longer than width of head across eyes pasaniw Davidson 

5. Segment III of antennae shorter than the width of head across eyes, abdominal 

tubercles setose and dark brown; cornicles about 0.06 mm. 

fumipemellufi (Fitch) 

Segment III longer than width of head across eyes 0 

6. Cornicles about 0.06 mm. long and black queTcus (Kalt.) 

Cornicles about 0.032 mm. long and not black (Mon.) 

7. Entire margin of wing with a rather broad dark brown band S 

Margin of wing without such dark browm band 10 


8. Unguis of segment VI more than twice as long as base, hind tibi$ yellowish 

uKilshi (Mon.) 


Unguis of segment VI less than twice as long as base 9 

S. Aiitenmedistinctlyannulated with dark brown; segment III with 10 to 12 oval 

sensoria, tips of the wing veins marked with brown (L.) 

Antenuje uniform yellowish or dusky; segment III with about four circular 
sensoria; tips of wing veins not marked \y\t\i brown belhu^ Valsh 

10. Unguis of segment VI about equal to or less than the length of the base 11 

Unguis of segment VI considerably longer than the base 14 

11. Abdomen with a number of dark spots 1^ 

Abdomen uniform green or yellowish green 1^ 

12. Antennie annulated, segment 111 with 4 to 8 sensoria close to base of segment 

arundicolens (Clark) 


Antennae yellowish or dusky; segment III with a row of 10 or 12 sensoria 

covering about three-quarters of the segment trifolii (Mon.) 

13- Anal vein and base of cubitus and of media much heavier than the other 

veins of the wing - alnifolvi IFitch) 

Venation nearly uniform ' 
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14. Wings more or less banded or mottled with dark brown 

Wings not so banded or mottled Ig 

15. Cornicles and a patch around their t^ses black discolor (Mon 1 

Cornicles and a patch around their bases yellow asclepiadis (Mon ) 

16. Unguis of segment VI three times as long as base coryli G(rt 7 

Unguis of^egment VI about twice as long as base 

17. Abdomen with four rows of dark brown markings castanicola Baker 

Abdomen without dark brown markings punciatus (Mon ) 

N. B. CaUipterus genevii Sanb. is a ^nonym of irifolii Mon, 

Callipterus kyalinus Mon. is a synonym of punciatus Mon. 

CaUipterus castanecs Buckton has been renamed castanicola n. n. Baker 

Genus Monbllia Oest. 

MonelUa costalis (Fitch). (1855, p. 165.) Taken on hickory leaves? 
New Haven, Conn., June 27, 1910, by W. E. Britton. Conn. No- 
1-16/70. 

In order to determbe positively whether or not the specimens 
collected are this species the writer examined the Fitch collection 
and located the type specimen still bearing the origmal number men- 
tioned in Fitch’s note book. Smee there was only one specimen in 
Fitch’s collection and one specimen only referred to in his notes, 
there can be positively no doubt about this specimen being the type. 
Descriptive notes follow: 

Alate Viviparous Female: Antennal segments as follows: III, 0.352 min.; 
IV, 0.256 mm.; V, 0.256 mm.; VI (0.16 mm. + 0.176 mm.). Segment III with five 
or six oval sensoria on the swollen 0.128 mm. of the segment. Abdomen with three 
rather laige rounded gibbous tubercles on each side of abdomen. Length of foremng 
1.144 mm. Length from vertex to tip of abdomen 1.76 mm. 

Color yellowish; antenna yellow ringed with dark brown; vertex lined with dark 
brown and a line extending down each side from eyes to past the caudal pair of the 
lateral tubercles mentioned. Fore wings with a broad brown band extending along 
the costal margin to beyond the stigma, this band interrupted just mesad of the' 
stigma. 

Key to the American Species of Monellia 
(Alate viviparous females) 

« 

1. Costal margin of wing with a broad brown band extending beyond the stigma, 

tibife yellow, antennse annulated with brown costalis (Fitch) 

Costal margin of wing without such broad band though in some cases with 
the costal vein brown ^ 

2. Tibia*, antennae and costal vein dark brown to black, califomica Essig 

Tibiae and costal vein yellowish, anteniue annulated with dark brown ^ 

3. Abdomen with rows of dark brown spots; the unguis of Segment VI of antenn® 

longer than or equal to the base cary« (Mon.) 

Abdomen without such spots; the unguis of segment VI of aJiteunie consider- 
ably shorter than the base caryella (Fitch) 
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Genes Ehceraphis Walker 

Euceraphis bdvloi (Koch). Taken on Japanese maple, Hartford, 
Conn. Sept. 11, 1905, by C. N. Ruedlinger, Conn. No. 1-16/145. 

This species may be distinguished by the black marking upon 
(be abdomen, the wax pores, the color of the legs and the proportions 
of the antennal segments and the width of the head. 

The abdomen of the alate vivipara is marked with a large quadrate 
oiore or less broken dark brown patch. Within this patch there are 
lighter somewhat oval areas which constitute the wax plates. These 
areas are composed of small circular pores very variable in number 
in the different plates. The hind tibia are light in color with the distal 
extremities and tarsi black. The antennal segments measure as 
follows: III about 1.456 mm.-; IV, 1.008 mm.; V, 0.8 mm.; VI (0.256 
+ 0.256 mm.). The head is about 0.6 mm. in width across the eyes. 

Dr. Fitch described a member of the present genus under the name 
of Aphis cerasicolens. (1851, p. 65.) The type of this species is not 
in good condition. It was mounted from the Fitch collection by Mr. 
Theo. Pergande. As far as the writer is able to tell from an examiiia- 
tioii of the specimen this name is a synonym of beluke. 

' Euceraphis mmidus (Fitch). (1856, p. 334.) Taken on black 
birch, New Haven, Conn., July 1913. Conn. No. 1-16/19. 

The writer has examined the specimens of this species from the 
Fitch collection and compared them carefully with the Connecticut 
material and specimens from other regions. He is thus able to give a 
positive determination. 

Alate Viviparous Female. Morphological Characters; AntennEe about as follows 
though somewhat longer or shorter in larger or smaller specimens. Segment III, 
1,984 mm.; IV, 1.408 mm.; V, 1056 mm.; VI (0.448 mm. + 0.384 mm.). Segment 
armed with a few short, stiff, spine-like hairs. Segment III, with about 30 narrow 
ohlong transverse sensoria upon the baaai half of the segment. The extreme basal 
portion is without sensoria and that part which is covered with sensoria is .somewhat 
sivoiien. Distal segments rather strongly imbricated; width of the head across the 
eyes about 0.64 mra.; vertex with a few short spine-like hairs and somewhat projecting 
forward to the median ocellus but without tubercles or projecting areas above. 
Cornicles nearly 0.16 mm, long and about 0.117 mm. broad at the base. Anal plate 
slightly notched; tibise very thickly covered with minute subcircular pore-like areas 
which are hardly aa large as the tubercles forming the bases of the hairs on these 
segments. Dorsum of abdoiseu without apparent wax gland areas. Length from 
valex to tip of cauda 2,88 mm. 

Color Characters: Antennsc uniform black. In the pupa some specimens show 
the distal segments black. Body pale green. Abtlomen without the btek 
markings met with in betulce. Wings transparent, the veins sometimes noticeably 
lafk brown. Stigma bordered below usually with dark brown or bljck. Femora 
*bitish, tibiie and tarsi black. , , , i j 

Body covered with a thick powdery material. Legs and sometimes parts of body 
“'ered with flocculent mealy down which assists the insect in floating through the air. 
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Besides the proportions, the distinguishing characters of this 
species are the uniform black antenniB and the absence of markings 
upon the abdomen. The most important character, however, is nature 
of the tibiae. What appears to be the same species as mncidus was 
described by Fitch as Aphis pinicolens. (1851, p. 66.) The type of 
this species in the U. S. National Museum is in very poor condition 
The tibiae show the large number of minute pore-like structures met 
with in mucidus. The tibiae, however, are not uniform black as in the 
type of muddus and in the collected material of that species. Onlv 
their tips are dark brown. This may be due to the fading of the type 
specimen. No collected specimens which agree in all details ivith this 
type of pinicolens have been seen by the writer. He therefore witli- 
holds judgment in regard to the use of the name pinicolens. 

Euceraphis brevis n. sp. Taken on “cut-leaf” white birch, Middle-, 
town. Conn., May 3, 1906, by Morris B. Crawford, Bureau of Ento- 
mology No- 9541, and on Betula sp., Ithaca, N. Y., May 1.5, 1911 by 
E. M. Patch, Me. Exp. Sta. Acc. No. 20-11. 

Alate Viviparous Female: Morphological Characters: Antenna! segments »! 
follows: III, 1.2 mm.; IV, 0.672 mm.; V, 0.528 mm.; VI, (0.176 -|- 0,128 mm.). 
Segment III, with 18 or 20 sensoria close together upon the basal third of the 
segment. Distal segments imbricated; width of head across the eyes about 0 04 
mm.; vertex with two slight projections above abdomen with large lateral pro- 
tuberances. Cornicles about 0.128 mm. long. Anal plate entire; length from vertex 
to tip of cauda 2.4 mm. 

Color Characters: General color greenish; antenna: shaded with dusky becoming 
black on the distal segments; legs with the tarsi and distal extremities of the tibi® 
black. The distal extremities of the femora arc also sometimes more or less black. 

Described from alate viviparous females in balsam mounts. 

Type in U. S. National Museum. Cat. No. 20342. 

Euceraphis lineata n. sp. Taken on birch at Durham, N. H,, Oct. 
19, 1903, by C. M. Weed, Bureau of Entomology No. 9315 D., and on 
Betula populifolia, Orono, Me., July 21, 1906, by E. M. Patch, Me. 
Acc. No. 83-06. 

Alate Viviparou.s Females: Morphological Characters: Antennse with the 
following measurements: Segment III, 1.68 mm.; IV, 1.36 mm.; V, 0.928 mm.: 
(0.096 mm. -f 0.4 mm.). Segment 111 with about 25 eensoria on the basal 0.64 mm 
Width of head across the eyes 0.64 mm.; vertex without projections, antennie rather 
close together. Length from vertex to tip of cauda 3.18 mm. ; length of forewing 4.i) 
mm.; anal plate rounded or very slightly indented. 

Color Characters: General color greenish yellow; antennse dusky with 
distal annulations on the segments; tarsi, distal extremity of labium and dista 
extremity of the femora and tibiae dark brown, 'fhe tibiae has, moreover, a longhu 
dinal dark bwwn stripe extended for nearly its entire length. Abdomen ‘ 
dafle brown markings but with the eyes of the young showing as dark brown spotb 

Described from specimens in balsam mounts. 

Type in U. S. National Museum. Cat. No. 20343. 
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Euceraphis deduda n. sp. Taken on birch, Orono, Me. June 12 
1907. by E. M. Patch, Me. No. 4^07. 

This species is easily distinguished from all others in the genus 
bvtlie proportions of segment VI of the antenna. 

Alate Viviparous Female; Morphological Characters: Segment III, 1.68 mm.; 

IV, 0.88 mm.; V, 0.8 mm.; VI (0.48 mm. + 0.144mm.). Segment III, with about 20 
iien.?oria on the basal 0.56 mm. Width of liead across the eyes 0.64 mm. Cornicles 
and anal plate normal for the genus, length from vertex to tip of cauda 2.4 min. 
Length of forewing 3.52 mm. 

Color Character: Color apparently a uniform yellowish green, Antemiis, tips of 
feruor^ and tibi® and the tarsi dusky. Eyes dark brown; wings unmarked excepting 
the tii)s of the veins which are shaded with browm. 

Described from specimens in balsam mounts. 

Type in U- S. National Museum. Cat. No. 20344. 

The following key will distinguish the American species of Euceraphis. 

Key to the American Species of Euceraphi.s 
(Alatc viviparous females) 

1 . Anal plate distinctly but not deeply hilohed. Segment III of antenna with 

eight online sensoria pm Davidson 

Anal plate entire or but slightly indented 2 

2. Tibi® uniform black and covered thickly with a large number of small clear 

pores Miucfdus (Fitch) 

Tibi® nut uniform black and without such pores 3 

3. AMomeii with a large dark brovra patch in which are clear wax pore areas 

beiuh (Koch) 

Abdomen without such dark patch and wax pore areas 4 

i. Combined length of base and unguis of segment VI alwut equal to half of the 

diameter of the head across the eyes brem Baker 

Combined length of the base and unguis of segment M about equal to or much 

more than the diameter of the head acroas the eyes 5 

d. Unguis of segment VI less than one third of the length of the base — deAlucUi Hakcr 
Unguis of segment VI considerably more than two-thirds as long as the base ... 6 
8. Hind tibia with a longitudinal black stripe on its outer edge; segment HI with 

about twenty-five sensoria lineata Baker 

Hind tibia with only the distal extremity black and segment III with ajpout 
fifteen sensoria giikttn Davidson 

Genus Callipternella Goot. 

^■Qllipternella annulata (Koch). Taken on Betula popidijolii at 
'razie, Me., by E. M. Patch, July 22, 1909. Maine No. 82-09.^ On 
"liite birch, New Haven, Conn., July 7, 1909, by A. I. Bourne, Conn. 

1-16/142. On birch, New Haven, Conn., by A. B. C., June 28, 
Wll, Conn. No. 1-16/18 and on birch at Madison, Wis., by J. J. 
f’iHis, June 7, 1913. What is evidently the same species was men- 
ttoned by Gillette (1910) as occurrins upon Birch. Pander Goot 
(*^13, p. 113) iiag placed this form as the s.ame species as aimidatus 
Koch. 



.428 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol, K) 

Alate Viviparous Female: Morphological Characters: Antenns measurements 
as follows: I, 0.08 mm.; II, 0.048 mm.; Ill, 0.48 mm.; IV, 0.288 mm.; V, 0.176 mm ■ 
VI, (0.096 + 0.24 mm.). Segment III, armed with from 5 to 7 circular sensoria in aii 
even row on the basal two-thirda of the s^ment. The sensorium at the base of the 
unguis of VI, rather elongate, all permanent sensoria fringed; vertex somewhat 
protruding ahd armed with prominent haire about 0.08 mm. long. Cornicles about 
0.08 mm. long, distinctly imbricated but not reticulated. Wings usual, forewing 
about 2 mm. long and with the radial sector faintly indicated or almost absent. 
Length from vertex to tip of cauda about 1.54 mm. 

Color Characters: Antennse yellowish with the base, the distal segments and the 
distal extremities of III and IV brown; 1^, cornicles, transverse bands and lateral 
spots on the abdomen dark brown to black. Wing veins faintly bordered with dusky; 
stigma dusky with a clear central area. 

Apterous Viviparous Female: Morpholopcal Characters: Antennal measure- 
ment as follows; I, 0.064 mm.; II, 0.048 mm.; Ill, 0.48 mm.; IV, 0.24 mm,; V, 0,224 
mm.; VI (0.096 + 0.304 mm.). Segment III, with about 8 circular sensoria in a 
row on the basal two-thirds of the segment. Hairs on the vertex about 0.16 mm, 
long. Cornicles about 0.096 mm. long, imbricated, not reticulate. Length from 
vertex to tip of cauda about 1.02 mm. Abdominal hairs of about equal length with 
those on the vertex. Dorsum of abdomen covered with minute projections giving 
it an almost granular appearance. 

Color Characters: General appearance dark brown. Antennal segments 111 and 
IV with dark distal extremities, the distal portions of the antennie entirely dark. 
Legs dark brown. Head and thorax with large dark brown area. Abdomen marked 
with large dark brown lateral patches and with transverse dorsal bands of dark 
brown one on each sefpnent. Remainder yellowish. 

Genus Chaitophorus Koch. 

Ckaitopkorus lyropicta Kess. Taken on the Norway maple, Meriden, 
Conn., June 26, 1912, by Louis A. Guidebrod. Conn. No. 1-16/14, 

This species is abundant upon the Norway maple throughout the 
eastern section of the United States. The insect is usually con- 
sidered in America under the name of acens. It may be distinguished 
by the proportions of the sixth segment of the antennse. The species 
varies considerably in size; the antennae of the alate vivipara averaging 
about as follows: III, 0.592 mm.; IV, 0.368 mm.; V, 0.32 mm.; M 
(0.112,mm. + 0.512 mm.). Segment III is armed with a more or less 
even row of from 4 to 9 sensoria. 

So far as the writer has been able to discover this species never 
produces dimorphs. 

Chaitophorus americanus n. sp. Taken on sugar maple, Brookfield 
Center, Conn., May 10, 1913, by C. Holderj'Conn. No. 1 - 16 / 13 , on 
Acer sp., Orono, Me., June 1, 1909, by E. M. Patch; Me. No. 18-09 on 
Acer circinalum at Hoquiam, Wash., June 1903, by A. D. Hopkins 
and on the same tree at Hoquiam, Wash., August 1903, by H. h. 
Burke, Bureau of Entomology, No. 9797. 

There seems to have been considerable confusion in regard to t e 
species of Chaitophorus producing dimorphic forms. Two species 
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occur in Europe and two in America. The European species are 
„ceris L and kslwlimlm Thom. Of these the latter species has 
dimorphs margined with lamella! whereas the dimorphs of acens 
arc armed only with long stout hairs. The two species in this country 
ncgutidims Thos., and the present one both have dimorphs margined 
^■ith lamellae. Negundinis is found upon the Manitoba maple 
lAarmgundo), whereas americamis feeds on the trees mentioned pre- 
viously. The two species are easily distinguished. 

AUTE ViviPAaoDS Female: Morphological Characters: Antenna! showing con- 
siderable variation, but being about as foUows: Segment III, 0,72 mm,; IV, 0,44 mm, ■ 
V, 0,34 mm,; VI (0,128 mm, + 0,368 mm,). Segment III, armed with Itom 18 to 
24 irregularly placed sensoria which often give the segment a more or less swollen 
appearance. Antennal hairs long and prominent; about 0.16 mm. on Segment III. 
Cutnicles about 0.24 mm. long and covered with reticulate areas; length from vertex 
to tip of cauda 3.1 mm. 

Color Characters: General color dark green. Head, anteniue, thoracic lobes, 
fternal plat* and cornicles black. Abdomen with a row of transverse black bands on 
the doraum and with a row of more or less circular black spots along the margin. 

Dimobph: Morphological Characters: Antennal segments as follows: HI, 0,10 
mm.; IV (0.064 mm.' -|- 0,24 mm.). First segment large, projecting forward; vertex 
and entire margin of the body with the exception of the lateral margins of the bead 
covered with a row of lameil®. On the lateral margins of the head the lamella! are 
replaced by lanceolate spines. Similar spines also occur upon the outer margins of 
the legs; dorsum apparently without ptate-likc structures. 

Color Characters: Pale greenish with red-brown eyes. 

iJcscribed from specimens in balsam mounts. Type in U. S. 
Xational Museum. Cat. No. 20345. 

Chaitophorus vimindu Mon. (1879, p. 31.) Taken on Poptdus 
Smdidentata, New Haven, Conn., June 29, 1914, by M. P. Zappe. 
Conn, No. 1-16/24. 

A study of the type of this species kindly sent to the writer by 
Mr. J. J, Davis, and numerous specimens from different localities 
proves that the species always possesses a granular surface on the 
skin, although this granulation varies considerably in degree. The 
tolor also varies from a light green to a dark brown. 

Chaitophorus uigrte Oest. (1887, p. 40.) Taken on willow at 
Galesville, Conn., July 15, 1909, by B. H. Walden. Conn. No, 
1 - 16 / 125 . 

In studying a series of specimens thought to be this species it was 
noted that the reticulate marking of the skin was a constant character. 
Professor Oestlund kindly examined his type and informed the. writer 
this character is present in the type. It seems, therefore, that 
ni(fr(r may be separated from viminalis on this character ^nd on the 
sonsoria. The type of cordata Wms., proves it to be the same species. 

(^Mophorus bruneii Wms. (1910, p. 25.) Taken on poplar, 
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New Haven, Conn., July 8, 1909, by A. I. Bourne. Conn. No 
1-16/132. 

This species is very close indeed to populicola Thos., as that insect is 
at present understood. A large series of the latter species shows 
considerable variation and a more thorough study should be made of 
bred material. The co-types of bruneri in the National Museum 
collection consist of alate forms and apterous females. The principal 
differences noted between these types and the average specimens of 
populicola are, apart from the size, the antennae and the body hairs 
Segment IV of the alate form has no sensoria or one, whereas in the 
same segment of populicola there are usually several. In many cases 
however, this segment in specimens of populicola shows only one 
sensorium. The apterous specimens of bruneri on the Connecticut 
slide’, as well as one specimen on the type slide, show hairs which are 
stout and notched at the tip. This character is also shown in a 
collection taken for populicola in Minnesota. All the other material 
of populicola which the ’writer has examined shows long normal hairs. 
This character of the hairs showing in such few specimens may possibly 
be a specific indication but the writer retains bruneri not on the strength 
of these hairs, but on account of a lack of material suitable for dissection 
and study in order to fix its status. The following measurements have 
been made from the cotypes in the National Museum collection. 

Alate Viviparous Female: Antenn® as follows; Segment III, 0.416 mm. with 
17 sensoria; IV, 0.224 mm.; V, 0.208 mm.; VI (0.128+0.16 mm.), Cornicles 0.112. 

Apterous Viviparous Femalf,: Antennal segment III, 0.368 mm.; IV, 0.208 mm.; 
V, 0.208 nun.; VI (0.112 ram. + 0.144 mm.). 

Key to the American Species or Chaitophorus 
(A late viviparous females) 

1. Wing veins heavily bordered with dark brown ’2 

Wing veins not heavily bordered with dark brown 1 

2. Antenn® with very few hairs (apterous form with thick spines) . . . 5 M«rctcoia(Mon.) 

Antenn® noticeably hairy 3 

3. Segn^ent III of antenn® usually with several sensoria (apterous form with 

straight spine-like hairs) populicola Thos. 

Segment III of antenn® usually with one sensorium (apterous form with notched 
spine-like hairs) bruneri IVms. 

4. Feeding upon species of maples o 

Feeding upon species of willow and poplar , f 

5. Segment III of antenn® with 16 to 24 sensoria somewhat irregularly placed on 

the basal three quarters of the segment americanue Bkr. 

Segment III of antenn® with 4 to 9 sensoria in a more or less even row ® 

6. Unguis of segment VI less than three times as long as the base .... negundinis Thos. 
Unguis of segment VI much more than three times as along as the base, often 

, more than four times as long lyropicia Kess. 

7. Vertex and crown covered with reticulate areas (dorsum of apterous form 

reticulate) * 
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Vertex and crown without reticulations but these renla™! i , . 

(especially on apterousform)Segment IV with0to2^1 

Segment IV with 4 to 6 sensoria “zscnsona. , . .mm, mbs Mon. 

St'gtnent IV with no sensoria. - nigm Ocst. 

B. CImilophorus agropyrommis Gillette is a species of Sipha “**““*“ ^®sig 
Chaiioplwrus flabeUus Sanborn is a species of Sauilusaphu 
CtoifopW bdplm Buckton of GiUette is a species of Calliptermlla 
Cha^p^u, artemisin Gillette seem., to the same form described as 
CryptopstpAam camnieiisfs by Williams. It L, not a CLaitophonia 
ChmUipkorus spinosus Oest., is a synonym of quereitoh Mon 
Chaitophrms mrcUUa Wins., is a synonym of nigrae Oest* 

Chaiinphorm slevemia Sanborn is a synonym of mmimlis Mon 
emtophorus de&aia Patch is known only from the apterous forms and is 
therefore not included in the key 
Chaitophorwi Iridenlala Wlsn., the writer has not seen. 


Gends Ptehocomma Buckton 

Pterowrnma median, sp. Taken on poplar, Manchester, Conn Sept 
3, 1909, by A. I. Bourne Conn. No. 1-16/I2() and on Carolina popi 
lar, New Canaan, Conn., Sept. 21, 1909, by A. I. Bourne Conn No 
1-16/127. ' ■ 


.tuTE Viviparous Female: General appearance similar to beulahemis Ckll,, 
from which it differs chiefly in the antennse and cornicles. .Antenna; as follows III' 
0.56 min.; IV, 0.32 mm.; V, 0.272 mm.; VI (0.16 mm. +0.192 mm,). Segment 111 
is covered with a large number of rather small circular sensoria; more distal segments 
without sensoria. Cornicles 0.256 mm. long, slightly stouter than those of beiik- 
tr Ifis. being about 0,096 mm, in their greater diameter. They are flanged and some- 
what swollen in the middle. Length of forewiiig 4.28 mm. Hind tarsus 0,24 mm. 
long, labium extending to the hind pair of coxa. Length from vertex to tip of cauda 
about 3 mm. The color characters cannot be obtained from the mounted specimens 
and no color notes were taken. 

Apterous Viviparous Female: Antennal segments as follows: III, 0,544 mm.: 
IV, 0,256 mm.; V, 0.24 mm.; VI (0.144 mm. + 0.176 mm.). vSegments without 
^nsoria. Cornicles 0.250 mm.; hind tarsi 0.24 mm. Labium extending almost to 
nind pair of cox:e; length from vertex to tip of cauda about 3 mm. 

Described from specimens in balsam mounts, 

"lypc in U. S. National Museum. Cat. No. 20346. 


Key to the American Species of Pterocomma 
(Alate viviparous females) 

1- Cornicles without a distal flange and abniptly constricted at the distal extrem- 

Jlocculosa (Weed) 

frnirles with a distal flange and not so abniptly constricted at their distal 

extremities 2 

■ Cornicles about twice as long as their greatest diameter.. smithi<£ (Mon.) 

ornhles much more than twice as long as their greatest diameter 3 

• oniieleg about equal in length to the hind tarsi .* 4 

^ornicles much longer than the hind tarsi 6 

• ornicles cylindrical, beak long populea (Kalt.) 

‘Amides somewhat swollen, beak short * 5 






Fig. 21. Pterocomma media. 1, distal segment of antenna. 2, corninle. 
■popuka. 3, distal segment of antenna. 4, cornicle. P.smithim. 5, distal segment ^ 
of antenna. 6, cornicle, P. bicolor. 7, distal segment of antennse. 8, cornid^’ 
P. hevlahensU. 9, distal segment of antenna. 10, cornicle. P. Jlocculoaa. H) 
distal segraenf^of antenna. 12, cornicle. P. salicis. 13, distal segment of aiiteniia. 
14, 'cornicle. P. popvlifolioe. 15, distal segment of antenna. 16, cornicle, 
ceraphis lineata. 17, distal segment of antenna. E. brevis. 18, distal segment ni 
antenna. E.deducta. 19, distal segment of antenna. E.bdults. 20 , distal segment' 
of antennae. E. mucida. 21, distal segment of antenna. E. fima. 22, distal seg 
ment of antenna. E. giU^ii, 23, distal segment of antennae. Ail figures drawn 
to the same scale. 
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5 foguis of segment VI about twice as long aa the base beukhmis (Ckll.) 

toguis of segment VI one and one-halt times as long as base media Baker 

g Cornicles nearly twice as long aa the hind tarsi 7 

Cornicles much more than twice as long as the hind tarsi g 

7 , Cnguis of segment VI of antennm about equal in length to the cornicles and 

about twice as long as base j 

Unguis of segment VI of antennae considerably shorter than the cornicles and 

not twice as long as base populifoUa: (Fitch) 

S, Cornicles swollen in the middle, bright orange in color suiicis (Linn.) 


y, B. Mdanoxantherium anteamtum Patch is known only from the oviparous 
female- 

Literature Referred to in Text 

1S5I. Fitch, Asa. Cat. with references and descriptions of the insects collected and 
arranged tor the State Cabinet of Natural Hi.stoiy. In 4th Ann. Eept. State 
Cab. Nat. Hist., pp. 43-69. 

ISoo. Fitch, -Asa. Report on the Noxious and Other Insects of the State of New 
A'ork. In Trans. N. Y. State Agr. Soc., vol. 14, 1854, pp. 705-880. Also 
printed Albany, N. Y. 176 p. 

1856. Fitch, Asa. Third Report on the Noxious and Other Insects of the State of 
New York. In Trans. N. Y. State Agr. Soc., vol. 16, 1858, pp. 315-490. 
lSf9. Monell, J. T'. Notes on Aphididtc with Descriptions of New Species. 
Ill Bui. of the U. S. Geol. and Oeograpli. Survey of the Territories, vol. V, 
No, 1, pp. 18-32 

1S87, Oestlond, 0. W. Synopsis of the Aphididai of Minn, Bui, No. 4, Geol, and 
Nat. Hist. Survey of Minn., pp. 1-100. 

1909. Davis, J. J. Studies on Aphididte II. In Ann. Ent. Soc. Am., vol. II, pp. 
89-45. 

1910, Davis, J. J. Two Curious Species of Aphididm from lUinois. In Ent. 
News, vol. XXI, pp. 195-200. 

1910. (iiLiETTE, C. P. Plant-louse Notes— Family Aphididie. In Jour. Econ. 
Ent. vol. Ill, p. 387. 

1910. Williams, T. A. Aphididie of Nebraska. In University Studies, vol. X, 
No. 2, pp. 1-91. 

1913. Goot, P. van deh. Zut Systematik der Aphideii. In Tijdschrift voor 
Entomoiogie, vol, 58, pp. 69-154. 

1911. Davidson, W. M. Plant-louse Notes from Cahfomia. In Jour. Econ. Ent., 
vol. Vll, pp. 127-136. 


THE TOMATO AND LAUREL PSYILIDS 

By E, 0. Essio, University of California) Berkeley, Cal. 


Psyllids are also known as jumping plant-lice because of their great 
similarity in appearance and habits to these insects and their ability 
io jump freely. The family Psyllidm to which psyllids belong is 
usually placed next to the family Aphidttte (plant-lice), in the suborder 
ihmopiera and the order Hemiptera. In this order are to be found 
oosny of the insects which are very injurious to crops grown in Cali- 
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There have been about fifty species described in California so it wil 
be seen that they are not nearly as abundant as either plant-lice oi 
scale insects. None of the native species have become of great eco 
nomic importance and but one injurious species has been importci 
into the state. 

Two species, at least, the tomato psyllid, a native of the westen 
states, and the laurel psyllid, a native of Europe, are deemed of suffi. 
cient importance and interest to warrant a discussion of this kind 

The Tomato Psyllid 
Paralrioia cockerdli (Sulc) 

(Plate 20, fig. 1 and fig. 22) 

This insect has been of some economic importance in Colorado for a 
number of years and still continues to receive consideration from 
agriculturists of that state. In California it is widely distributed and 
though little has been known regarding its economic status, it is coming 
to be noticed as a garden and field-crop pest in many localities. While 
it cannot be classed as an insect of major economic importance or even 
one which may ever cause great losses, it often increases in sufficient 
numbers to injure the infested plants and becomes a source of loss 
and worry to the grower. 


General Appearance 

Eggs (Fig. 22 D). — The eggs are exceedingly small, elongated-oval, 
with the attached and decidedly pointed end supported by a short 
petiole and the free end broadly rounded. The color is transparently 
white or pale greenish-yellow with a more or less definite orange-colored 
mass at the middle or base. The surface is normally entirely covered 
with a fine white powdery wax which gives a decidedly gray appear- 
ance. The powdery wax is also deposited over the surface of t.he 
leaves around the eggs and materially aids in locating them. The 
average length is about 0.08 mm. They are usually deposited in 
very Igreat numbers upon the under surfaces of the older well-matured 
leaves and stand erect or slightly leaning. 

Nymphs (PI. 20, fig. 1, fig. 22 G).— The first born nymphs are wry 
small and transparently pale yellow with orange-colored head and 
abdomen. The color changes somewhat as the insects mature and 
when ready for the last molt they are pale peenish-yellow with gra) 
and orange markings on the dorsum. Excepting for the fringe of 
scale-like spines around the margins (Fig. 22 H) the bodies are pcf' 
fectly naked. The bodies are very flat, broadly oval and held close 
td the surface of the leaves when feeding. The excrement is in 
form of minute white pellets of honey-dew (PI. 20, fig. 1) 
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deposited in sufficient numbers to serve as a ready means nf In., f 
infestation. A slight smutting also accompanies the attacks 
Adults (Fig. 22 A). The mature insects are first pale green or lipht 
amber but soon become darker, there being a considerable variatS 
in the degree of intensity of the colors. Normally the color is liZ 
amber-brown with numerous very dark brown or black markings a! 
shown in the accompanying drawing. A very conspicuous white 
powdery stripe extends across the dorsal base of the abdomen and a 
somewhat definite horse-shoe shaped and quite large area of the same 
color and covered with fine white powder occurs on the dorsal nos 
terior two thirds of the abdomen. The legs are light amber and 
sparsely hairy. At the tip of the hind tibia; there are two apical dark 
spines on the inside and one on the outside (Fig. 22 C) The antcnme 
(Fig 22 I J) are ten-jointed and dusky, excepting the first three and 
the basal half of the fourth joints. In many individuals the bases of 
all the joints excepting the last two are yellow. On the fourth joint 
near the tip is located a circular sensorium with a peculiar lid or 
operculum, as shown in Figure 22 B, I, while on each of joints six, eight 
and nine there is a single simple circular sensorium near the tip. The 
writer is unable to locate the one on joint two as reported by Sulc 
The average length of the body is about 1.8 mm. 


Technical Description 

The original technical description as given in English by Dr. Karel 
Sulc is as follows: 

Head.--Breadth of the vertex behind the eyes, 0.34 mm., with the eyes 0.52 mm., 
tk length along the m.ddle-Iinc 0.16 mm., posterior margin of the vertex regularly 
and slightly excised, posterior angles slightly truncate, the anterior ones broadly 
rounded; a median line divides the vertex in two halves, either showing a distinct 
uvea m the middle. Antenna; filiform 1 mm. long in all ; the length of single jobts 
s.^o the 1st, 2nd, 9th, and 10th 0.05 mm., of the 3rd 0.18 mm., 6th 0.13 mm., 7th 
h-.'iiim and 8th 0.12 mm.; smell-organs (sensorial present on the joints 2, 4, 6, 8, 9; 

at on the 4th joint is very peculiar being in the form of a hollow ball with a circular 
^ spoonshaped movable operculum; the other smell-organs 
kT 11 ^ simple pits. The 3 basal joints of the antenns are yellow, the 4th- 

at their ends, the 2 last black. Frontil lobes very short, 0,06 
dutpd ^ ^ apex. Clypeus in the form of a pearhalf and not pro- 
verl Colors of the head: the ground yellow-white, in the middle of the 

fronrn large brown spot, the middle line of the vertex and the 

white^ ^ brown, the apex of the latter being lighter, cljfpeus yellowish- 

EivT ^^- 1 color white-yellowish with a large, well defined brown marking. 

^ ^ ’ greatest breadth 1.00 mm,; apex in the cell. marg. 1., 

^ forming an acute angle; the anterior parf of its margin 

ending * the posterior one. C+Sc, R moderately arcuate, Rsinuate^ 

e beginning of the second third of Mi- 1 ^ 2 ; M slowdy arcuate with its apex 
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Kg. 22.— The tomato peyllid, Paratriom mckerdli Sulc. A, adult female ifiti 
winga spread, B, fourth joint of the antenna showing sensoriuiu with covering or 
operculum; C, tip of the tibia ahowing apical spines, D, egg; E, genitalia of the male; 

gemtaiia of the female; G, nymph; H, fringe of spines around margiii of nymph’s 
boqy (greatly enlarged); /, first four joints of the antenna; J, last six joints of tbs 
antenna. Much enlarged. (Original),* 
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i*[„re the middle; M,+, parallel with the wiDg-asds M,t, ahnost straight Cu, evenly 
situate, Nervature fine, white yellowish, transversal nervules colorless Mem 
giaue vitreous. No spines on either aide of the dytra-memhrane; the marginal 
jpinas only present and very diatinct. forming very narrow, high groups in the cell 
Bs, Mi+i, Cu. 

Kind-wings and legs as usual in the genus. 

of the male abdomen: genital segment of equal breadth arid height 0 17 
Bim.; its posterior and inferior margin evenly arcuate, anterior halt of the uppiJr side 
moderately arcuate; no tubcrclca; hairs of moderate size, equally scattered on the 
surface. Color black. Forceps shows the form of a scythe with its edge anteriorly; 
postetior margin straight, the anterior sinuate; height 0.17 mm., breadth 0.04 mm.' 
i viewed from behind has the forceps also the form of a scythe, hut its edge is turned 
inwardly and bears at the base a small obtuse tooth; above are the ends of the forceps 
nuved like eattlehorns; hairs equally scattered on the surface. Color brownish. 
.Inal segment 0.17 ram, high, produced posteriorly in a triangular lobe; very long 
K'tjf pspecially on its distal end; color brown. 

.tpes of the female abdomen. Anal segment viewed from above short, triangular, 
obliquely truncate at the end; viewed laterally on a preparate boiled in KOH and 
mounted in glycerin 0.28 mm. long by 0.12 mm. high; its upper margin slightly arcu- 
ate rounded at the end; inferior margin straight, slightly cxciscrl before the apex; 
long hairs scattered on the sides, on the upper margin and just under it short, strong, 
acute spiniform hairs, before the apex a few long, stout and around the anus short 
little hairs; on the whole surface of the segment very small, short, acute spines ip 
tows parallel with the superior margin.— Anus ©-.shaped; upper length 0.20 mm., 
under-length 0.15 mm.; hinder-length 0.24 mm.; apex short acute, its inferior margin 
straight, the whole surface of the side with long scattered hairs, the hinder half of 
it with very short, small, acute spines in rows parallel with the posterior margin. 
Erterrml sheath narrowing behind with roundly truncate apex, reaching over the 
end of the anal segment. The inner st.ylet5 straight, obliquely truncate on the under- 
side before the apex; the apex itself acute with two triangular teeth above. The 
innermost stylets triangular on their end. Color of the anal and genital segmenta 
dark' brown, sometimes with a few whitish spots. 

Length 2-5.3 mm. to the end of closed wings.* 

Lifb-Histobv 

The winter is passed in the adult stage on evergreen food plants or 
in sheltered places elsewhere. Eggs are laid late in April and until late 
fall and early winter in the mild climate of this state. The brtJods are 
exceedingly uneven and all stages of the insect may be found from 
May until the middle or even the last of November. The average 
length of time required from egg to adult and the number of broods 
a year are very difficult to fix because of the great amount of variation 
and uncertainty due to differences in seasons and the difficulty in 
(ietenninlng the same. However, there are from three to many over- 
lapping broods each year. 

‘ Sulc, Karel, Acta See. Ent, Bdhemiae, VI, pt. 4, pp, 105-108, 1900. 
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Distribution 

As previously stated, this insect has a wide distribution in Cali- 
fornia. It has been taken in great numbers in Alameda County and 
received from Eldorado County by the writer and has been reported 
by others from Los Angeles, Inyo (Death Valley and Argus Moun- 
tains). Imperial and San Luis Obispo Counties in California and also 
from the states of Colorado, Utah, Arizona and New Mexico. 


Food Plants 

The food plants are only imperfectly known and include in California 
the following: Alfalfa (Imperial County), tomatoes (San Luis Obispo 
County), spruce (Los Angeles County), Pinus monophylla Ton, 
(Argus Mountains, Inyo County) as reported by Crawford, and on 
the following plants on the campus of the University of California, 
Berkeley Alameda County, by the writer: tobacco, petunia, Solanmn 
margijiatum Linn., S. verbascifoUum Banks, Datura san^uinea R. &. P,, 
and lochroma tubulosa Benth. It was also received from Flacerville, 
Eldorado County, where it was abundant on potatoes. In Colorado 
it was first taken on cultivated pepper and later on tomato and com- 
mon nightshade (Solanum nigrum Linn.). In Arizona Crawford lists 
it on arborvitae and Pwsia sp. 

Control 

Though unprotected and comparatively delicate, this insect is not 
at all easy to control. At least two factors enter into this : its fondness 
for the undersides of the older leaves near the ground where it is well 
protected from sprays, and the delicate nature of the food plants 
which will not permit the use of a strong spray of any kind. The first 
factor can only be overcome by very great care in applying the remedy 
and the second by the use of tested materials. The oil and soap sprays 
are specially to be avoided as they seem to be particularly destructive 
to solanaceous plants and are not recommended unless used in very 
dilutetf proportions and then only after experimenting on a few plants. 
Nicotine sulphate or black leaf forty may be used with comparative 
safety at the rate of from 1 to 1,000 to 1 to 1,500. Prof. C. P. Gillette 
writes that in Colorado, several remedies have been studied, especially 
on tomatoes, and only lime-sulphur proved successful. The com- 
mercial product was used in the proportions of 1 to 40 and killed the 
psyllids without serious injury to the plants. A spray of about the 
same strength has been used experimentally in spraying potatoes for 
fungous diseases, but proved to be positively harmful to the crop. 

1 Stewart, F. C. and Fiaicih, G. T., But No. 347, N. Y. Agrcl. Exp. Sta , PP 
81, March, 1912. 
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y) experiments with lime-sulphur should be first tested on a small 
scale before extensive applications are made. Fortunately, the 
insect in question seldom if ever deserves control measures in this state. 

Bibliography and Synonymy 

Sole, Acta Soc. Entom. Bohemia!, VI, pt. 4, pp. 102-108, 1909, Trwza (Original 
description and 1 plate). 

Chawpoed, Pomona Jr. Entom. Ill, No. 1, pp. 446, 448-4S0, Feb. 1911 (2 
figures). 

Johnson, Colo. Agrd. Exp. Sta. News Notes, 1911 (Tomato pss'llid). 

P.ATCH, Bui. 202, Maine Agrcl. Exp. Sta., pp. 231-232, 1912 (2 figures). 
Crawpoeo, Bui. 85, U. S, Nat. Mus., pp. 71-72, 1914 (6 figures). 

Paratriom ocdlaia Crawford, Pomona Jr. EnUim. 11, No. 2, p. 229, May 1910; 

also Pomona Jr. Entom. Ill, No. 1, pp. 447-448, Feb. 1911 (5 figures). 
Parairioza pukhella Crawford, Pomona Jr. Entom. II, No. 2, p. 229, May 
1910; also Pomona Jr. Entom. Ill, No. 1, p. 417, Feb. 1911 (Synonym of 
Parairioza ocellata Crawf.). 

The Laurel Psyllid 
Trioza alacris Flor 
(Plate 20, figs. 3, 4 and fig. 23) 

The laurel psyllid has been the cause of considerable loss to nursery- 
aen in the San Francisco Bay region and has received the attention 
if local authorities since 1911 when it was first discovered. It was 
vidently imported from Europe where it has been known as a pest 
or many years. As an enemy of the laurel it is very pernicious and 
lot only disfigures the foliage, but causes smutting and greatly stunts 
he plants. Its presence means continued and expensive control 
measures or very unsightly trees if nothing is done. As the laurel is a 
[avorite ornamental tree and grown generally tliroughout the state, 
anything that tends to make it less beautiful should be known and its 
further dissemination avoided. 

Though the known distribution' is limited it cannot be long confined 
to its present areas. Local horticultural authorities are endeavoring 
to prevent its spread and they are doing much in this direction, but 
there must be more than local action to make a safe guarantee to the 
rest of the state. It is sincerely hoped that the few small infestations 
might be entirely stamped out while this is still possible, before they 
hecome too large. 

' Since preparing this description the author has received specimens of the adults, 
nymphs and work of this insect on Laurus nobilis from Dr. A. G. Smit o asa ena, 
Calilomia. This is the first record from the southern part of the state and indicates 
possible cstabliahment elsewhere in the state. 

29, 1916. 
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General Appearance 

Eggs (Fig. 23 D). — The eggs are very pale yellow or transparently, 
white with a darker yellow or orange-colored area near the tip. xiie 
entire surface is covered with a very fine whitish powder which gives a 
grayish color. The shape is elongate-oval with a pointed base and 
short stipe which is attached to the leaves and a broadly rounded top 
The length averages about 0.07 mm. 

Nymphs (PI. 20, fig. 4 and fig. 23). — The nymphs are pale yellow or 
partially orange-colored and are covered with a thick white cottony 
wax which is unevenly arranged and entirely hides the body. The 
naked bodies are rather slender and only about 2 mm. long while with 
the covering they appear decidedly wide and from 3 to 4 mm. long. 
When ready to emerge as adults the nymphs Jeave the galls, which 
are made at the edges of the leaves and which afford very good 
protection, and crawl out on the flat surfaces of the leaves where the 
old skins are left behind. These cast skins are commonly mistaken 
for the living forms. The bodies are covered with simple and spear- 
shaped spines (Fig. 23 C). 

Adults (PI. 20, fig. 4 and fig. 23).— The adults greatly resemble 
those of the tomato psyllid in general aspects. The bodies are pale 
amber with darker brownish or nearly black markings, as shown 
in the accompanying drawing (Fig. 23). On many of the individuals 
there is a noticeable narrow white line across the dorsal base of the 
abdomen; while in others this line is entirely absent. The legs and 
antennae are pale yellow, with the last two joints of the antennae black 
(Fig. 23 A, J). The length of the body averages about 2 mm. 

Technical Description 

Crawford gives the following technical description of the adults: 

Length of body 1.9 mm.; length of forewing 3.2; width of head 0.71. General 
color greenish yellow to light brown; dorsum in darker individuals more or less striped 
and streaked with brown; abdomen often brown; antennae black at tip. 

Head nearly as broad as thorax, not strongly deflexed; vertex more than half as 
long as'broad, emarginate in front at median line, with a prominent sulcate iian.'S- 
aion on each side of median line and parallel to it; genal cones scarcely two thinia as 
long as vertex, divergent, subacute, not much depressed from plane of vertex, .hi- 
tenme about one and a third times width of head, slender. 

Thorax not broad, well arched, punctate; pronotum moderately long, not strongly 
depressed; priescutum rather large. Legs slender; hind tibiae with two black spmti 
at apex on inside and one outside. Winp long, slender, transparent, fully Ih™ 
times as long as broad, subacute at apex; Rs short. “ 

Genitalia. — Male . — Anal valve a little longer than forceps, hind margin arciiat?. 
with long pubescence; forceps rather stout, sides almost parallel (from airie), ter- 
minating in ar subacute, black point at apex. Female. — Genital segment nearly ar 
long as rest of abdomen, acute at apex, valves subequal in length.^ 


Crawford, D. L., Bui. 85, U. S. Nat. Mus., pp. 94-95, 1914. 
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Life-History , 

The winter is passed in the adult stage in a more or less active con- 
dition upon the food plants or upon the plants in the near vicinity. 
In March and April the eggs are laid in few or great numbers on the 
very small leaves of the tender shoots. The young nymphs feed at 
the edges of the leaves, causing a decided curling and thickening of 
those places (Fig. 3) and producing quite a definite leaf-gall. The 
galls enlarge with the leaves and are at first of the same color, but grad- 
ually become lighter and later bright reddish and eventually brown or 
black. As previously stated, the nymphs usually remain within the 
galls until maturity is reached when the latter are deserted and often 
become the abode of other insects, especially mealy bugs {Pseudococcui 
spp.). There are several broods a yeaf, the last one maturing in 
October and November. Two broods are reported in Europe." 

Distribution 

The first specimens of this insect were collected in Oakland, Alameda 
County, and in San Mateo County by Mr. 0. E. Bremner." No other 
infestations were reported until October 1914 when Mr. C. J. Pearsons, 
a graduate student at the University of California, found it in a nur- 
sery at Niles, Alameda County. These are the only known records 
for California and the United States. In Europe the insect is quite 
generally distributed. 

Foot) Plants 

The only recorded food plant in this state is the laurel or sweet bay 
(Laurus nobilu Linn.). In Europe the insect attacks, besides the 
above, the cherry laurel or English laurel (Prunus laurocerasus Linn.) 
and the Canary laurel {Laurus canariensis W. & B.). As opportunity 
is afforded these trees will also probably become infested in California. 

Control 

The control of this pest is very difficult. Besides being covered 
with a thick waxy secretion which is resistant to sprays, the nymphs 
are also protected in the leaf-galls from ordinary control measures. 
The adults which are present practically the entire year are exceed- 
ingly active and fly away as soon as the infested plants are disturbed. 

Fumigation readily kills all forms, but it is usually impossible to 
confine the adults under a tent or get them to a fumigating house. 
The nymphs and eggs, may however, be effectually killed in this way. 

'Sulp, Karel, Sitz. Kon. Boh, Ges. Wise. Prag, pt. XVI, p. 51, 1912. 

I Crawford, D. L., Mthly. Bui, Cal. Hort.Com., I, No. 3, p. 86, 1912, and Bui. 

U. S. Nat. Mus., p. 96, 1914. 
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During the winter months when the adult stage only persists the 
plants may be removed to a fumigating house or tent and fumiga d 
and if immediately removed to a safe distance from all other poim, 
they may be kept ree from remfestation and shipped elsewher 
they remain clean after a few months’ time. , 

Spraying with miscible oils and oil emulsions readily kills all 
if repeatedly and thoroughly applied. The manufactured glides of 
miscible oils and kerosene emulsion, crude oil emulsion, and erude 
carbolic acid emulsion may be used.* 


Hand-picking has been resorted to in one nursery, but the results 
have not been satisfactory because of immediate reinfestation 
To get satisfactory results all infested plants must be segregated 
aacl removed from other plants to a perfectly clear place and the 
treatment applied to all as fast as possible and in a definite direction 
beginning at one side or end. If the area is so large that it will require 
more than a few hours to make the treatment, the plants must lie 
removed elsewhere as fast as treated or else they will become rein- 
fested with the adults before the last ones are reached. This has been 
the fault of most of the work done so far. 


Summary 


1. Of some fifty described species only two psyllids may be consid- 
e-ed of economic importance in California. They arc the tomato 
psyllid, a native species and the laurel psyllid, imported from Europe. 

2. The tomato psyllid is generally distributed throughout the state, 
and, while it prefers solanaceous food plants, also infe.st.s others. 

3. The tomato psyllid may be controlled by spraying, but i.s only 
occasionally serious enough as a pest to warrant a treatment. 


4.’ 1 he laurel psyllid is a serious enemy of the laurel or sweet bay 
tree, causing disfigurations of the foliage, smutting and generally 
stunting the plants. 


0 . itie distribution of the laurel psyllid is limited to a few localities 
'n the San Francisco Bay region. 

When the laurel psyllid is present it is necessary to employ con- 
trol measures which consist in spraying or fumigation. 

The laurel psyllid is of sufficient importance to warrant a con- 


fer the formulre and methods of preparing and using the above sprays see; 
oodworth, C. W., Circ. No. 128, Cal. Agrcl. Exp. Sta., pp. 3-.5, April, 1915 (This 
eircular may be had by applying to the Director of the Agricultural Experiment Sta- 
t™, Berkeley, Cal.). 

E. 0., Inj. Ben. Ins. Cal., 2d ed., Cal. Hort. Com., pp. IGiMSO, May, 1915 
publication may be secured from the State Commissioner of Horticdlture, 
™'ramento, Cal.). 
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siderable outlay in money for its eradication which is now possible 
because of its limited distribution. 

(Berkeley, Cai., Jan. I, 1916.) 
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Essio, Inj. & Ben. Ins. Cal. 2nd. edit., pp. 68-70, 1915 (2 illustrations). 
Thomas,! Gartenflora, XC, pts. 2 & 3. 

Bohiin,' Ent. Tidskr., XXII, pp. 81-92 (1 figure). 

Hieronymus,! Pax, Herbarium Cecidologicum fase. VIII, No. 231. 

Trioea lauri Targioni-Tozetti, Rcsocont. Soc. Ent. Ital., p. 19, 1879. 


' As the dates could not be secured for these references, they are placed at the end. 


Explanation of Plate 20 

Fig. 1.— The tomato psyllid, Paratrioza cackerelli Sulc. Nymphs and their white 
pellet-like excrement on the underside of a tobacco leaf. Enlarged two and one half 
times. (Original. [Photo by Dept, of Scientific Illustration, Cal. Agrcl. Exp. Sta ). 

Fig. 3. — The laurel psyllid, Trioza alacris Flor. Leaf-galls on young shoot of laurel 
tree caused by the nymphs. The white cottony masses are the old skins of the 
nymphs. Natural size. (Author’s illustration, Inj. Ben. Ins. Cal. 2nd. ed., 1914). 

Fig. 4. — The laurel psyllid, Triaza aiarcris Flor. Adults, nymphs and the east sliins 
of the latter on a leaf of the laurel tree. Enlarged 6 times. (Author’s illustration, 
T"' Ins. Cal. 2nd. ed., 1914). 
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The PWt comwonn (BafracWra riM VVaL,.) has been discovered in injurious num- 

b„s in com m several locabties m Mississippi, and in less numbers in Louisiana and 
adjacent states. 


Wanted: Coccinemd Parasites. A study is beinR made of Epon,j,haloides minntus 
How., a chalcidid parasite of Coecincllids, which so far has been reared by the writer 
oniy from species of the genus Cocdndla. If field men will send definite records of 
the occurence of this parasite, or any other chalcidid parasites of Coccinellid.s to- 
gether with the name of the host, such information will be greatly appreciated Par- 
asitized material (the chalcidid jiarasitizes the larvie dnd pups of the Coecincllids) 
or reared apeebnens of the parasites, in case these have not been determined, arc also 

desired. AddressiE.J. Newcomer, GeneralDelivcry, Portland, Oregon. 


Studying the Eggs of Hemiptera. The older entomologists will reeall the work 
undertaken by the late Mr. Otto Heidemann, relating to the study of the eggs of 
Hemiptera, which resulted in the admirable paper published by him in 1911. Since 
llica practically nothing has been added to the knowledge of this subject. It i.s now 
proposed to take up and continue with this important phase of insect life where Mr. 
Heidemann left off. The attention of field men a,s.sooiatcd with the Bureau as well 
asother entomologists is called to this project in hopes that whenever the opportunity 
occurs they will send in the eggs of Hemiptera for study and description. Any ma- 
terial will he greatly appreciated, and should be addressed to Edmund H. Gibson, 
Division of Insects, IJ. S. National Museum, Washington, D. C. 


Further Notes on Preservation of Insect CoUections. In (he December number of 
the Monthly Letter of the Bureau of Entomology appeared an interesting note from 
Hr. T, S. Wilson concerning the protection of the insect collections. .At this station we 
have adopted Mr. T. S. Wilson’s suggestion of melting naphthalene and iiouring it into 
the lids of Schmidt boxes, finding it much more practicable than the use of naphtha- 
lene cones which frequently “go adrift” and do much damage to pinned specimens. 
,-Vt this Station we use for storage purposes great numbers of cigar boxes, and we find 
that the best method of preventing the ingress of any “museum pe.sts” i.s to brush 
melted paraffin about corners and edges of boxes used for such purposes. We have 
successfully stored large quantities of entomological material and find that after fasten- 
ing down the lid with a tack that the melted paralTiii brushed about the corners of the 
boxes successfully protects the material. 

Wm. B. Turner, Hageretown [Md) Fieid Station. Feb. 10, 1917. 

• 

Clover Leaf Weevil. The Journal or Economic Entomology for August, 1916’ 
contained "Notes on the Distribution of the Clover-leaf Weevil {Hypera punctata 
fab.) in Kansas" by Mr. James W. McColIoch of the Kansas Agricultural Experi- 
nient Station. The writer can add that this species also occurs at Wellington, Kan- 
sas. 

^^bile carrying on an investigation of a certain insect in Wellington, Kansas, on 
July 30, 1915, the writer killed several toads to see if the insect under investigation 
constituted part of the toad’s food. One of the toads’ stomachs contained an adult 
i^ypera punctata Fab.). The beetle was sent to Washington and determined as this 
^cies and the toad was determined by the Biological Survey as ^ufo americanus. 

cse toads were caught in alfalfa field near Wellington, Kansas. • 

' T. S. Wilson, 

Sdenlific Assistant. 
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A Directory of Workers in Hemiptera. During February a circular letter and data 
blank was sent to all entomologists in this country known to be particularly inter, 
ested in Hemiptera, the object being to get together a directory of workers within 
the order, listing their projects in hand and past publications. To date more than 
30 blanks have returned with detailed data. If any field men connected with the 
Bureau, or otljerwise, are at present engaged in any problem — economic, biologic, or 
systematic — relative to Heniptera and have not received a blank to fill in, they will 
he conferring a favor by sending data under the following headings to Edmund H. 
Gibson, Divison of Insects, U. S. National Museum, (a) Name, (6) Address, (r) Posi. 
tion and institution affiliated with, (d) Character of work, (c) Problems in hand or 
expecting to undertake, (/) List of publications. 

Monthly Letter, Bureau of Entomology, February, 1917, 

The Mediterranean Flour Moth {Ephedia kuehniella Zell.). This insect has at- 
tracted more attention during 1916 than for several years. It has made its appear- 
ance in warehouses and mills where it was not formerly found. The list of localities 
includes mostly small towns and cities. It is interesting that while formerly when thi« 
.species was so very abundant, nearly all millers knew the insect as the Mediterranean 
flour moth, at the present time they refer to it as “weevil,” “flies,” and infested ma- 
terial is seldom accompanied by other species of insects. One correspondent writes, 
“We are worried with a fly that lays eggs, apparently these hatch, and a worm gets 
in all elevators and spouts, causing a web which takes a very little time to fill ciipj 
and spouts, causing web in the flour, and interferii^ ^ith the flow of the mill.” 

Eymenia perspectalis Hubner> a Greenhouse Pest. My good friend, Mr. 
William Falconer, the superintendent of the Allegheny Cemetery, Pittsburgh, on 
January 10, 1917, came to me, bringing with him a number of specimens of Hyme’ 
nia perspectaiU HUbner, and several potted plants of Altemanthera which showed 
the ravages of the larvae of this little moth. 

He reports to me that the insect has confined its attentions to the young plants 
of AUemanthera, which is extensively propagated in the green-house for use in the 
borders of parterres. Its work has been almost ruinous, and, as this is the first time 
he has ever seen the thing, he was naturally anxious to learn more about it. I have 
not taken the time to make a search of the recent literature of the subject to ascer- 
tain whether it has been recorded as a pest in other places, but simply call attention 
in these lines to the fact that, if allowed to propagate in green-houses and conserva- 
tories, it may do great damage to the above-mentioned plants. 

W. J. Holland, 

Carnegie Museum, Pittsburgh, January 25, 1917. 

The Liffe-histories of the Cattle Lice. The life-histories of these species have been 
worked out during this winter. Ten specimens of the short-nosed ox louse 
pimis eurysternus) were placed on a restricted region on the shoulder of a Holstein 
calf that was less then twenty-four hours old. The white eggs were soon laid. These 
were observed once each day and the eggs hatched in from seven to eight days after 
they were laid. These young were removed and placed on another calf and these laid 
eggs in from fifteen to sixteen days after batching, making a life-cycle of from twenty- 
two to twenty-four days. The female of this species lays from thirty-five to fifty eggs 
each. The life-history was checked on other calves. 

The life-history of the long-nosed ox louse {Homatopinue viiidi Linn.) was very 
similar though it was shghtly longer. The method used was the same as in the pr^ 
viously mentioned louse. These insects were placed in a white patch where the shin- 
ing black eggs hatched in from eight to nine days and the lice again laid eggs in fi^*^ 
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seventeen to eighteeh days after hatching, making a Ufeveyde of from U-entv-five to 
tveiity-seven days. 

The Uttle red biting lice (Triciodccte, scahris Nitz) have been much harder to de 
tcrmine owmg to the difficulty in keepmg them confined. From the writer's obser 
rations supplemented by the hatching of eggs in an electric incubator it is believed’ 
that they hatch from the eggs in frnm five to six days and mature in tw,j weeks though 
more work must be done on this species to determine its life-cycle with the accuracy 
of the two previously mentioned species. This would indicate that a treatment 
might be repeated with the best results from ten days to two weeks after the first 
treatment. 

The experimental work on the control measures will appear in the future in a bnlle- 
tin from the Storra Experiment Station. 

G. H. Lamson, Jr., 

Slorrs, Conn. 

An Infestation of Lasius niger L. var. americana with Laboulbenia formicanim 
mxter. On April 7 the \\Titer collected a number of ants of the species Usius 
idger L. var. americam. Upon close examination under a binocular microscope fuiiRus 
growths were observed on the ants. The fungus occurred particularly on the pos- 
terior part of the head, the dorsal surface of the abdomen, and the femora and tibiic. 
Every worker examined from one colony was affected, some having more hyphal out- 
growths than others. The fungus was identified by Professor R. F. Griggs of Ohio 
State University as Laboulbenia formicanim Thaxter. The fungus apparently had 
no injurious effects upon the ants, which were as lively as those not parasitized, and 
the organism is of interest because of its rareness rather than through its effect upon 
the host. The writer examined the ants of several adjoining colonies but found the 
individuals of only one other colony infested. This colony was about fifteen feet 
from the original colony and may have been connected with the former by means of 
‘Subterranean galleries. Dr. Thaxter of Harvard University has made an interesting 
study of this and other Laboulbenia, all of which affect insects exclusively. 

M. R. Smith, 

Department of Entomology and Zoology, Ohio State UniveTiity. 

Credit to Whom Credit is Due. On a recent visit to the Bureau of Entomology, 
through the courtesy of Dr. L. 0. Howard the following facts w'ere ascertained: 

The anonymous person mentioned by C. V. Riley in his article on the Ox Bot of the 
United States 1892, was Mr. F. G. Schaupp of Shovel Mount, Texas, a special field 
agent of the U. S. Department of Agriculture. Dr. Howard kindly showed me a 
number of letters from Mr. Schaupp dated March, 1892, proving conclusively that 
he was the experimentor and that Riley merely recorded his observations. The 
anonymity of that time was on account of personal matters relating to Mr? Schaupp. 
The principal reason for my writing this note, is on account of a somew’hat severe 
criticism I made of the late Professor Riley in Parasitology, 1915, saying that his 
record.s were not his own, and also to give credit to Mr. Schaupp for his excellent and 
valuable experiments on the life-history of H. Hneatum. Seeing that Professor Riley 
is dead and that Mr. Schaupp was buried at San Antonio on November 10, 1903, 
there seems to be no further necessity for keeping his n.ame .secret. Mr. Schaupp was 
the first president of the Brooklyn Entomological Society and is well known for his 
^ork in Entomology, especially on the Coleoptera. In conclusion it might be men- 
rioaed that Mr. Schaupp was the first discoverer of the of H. lineatim and that 
^ made some valuable notes on the method of oviposition; therefore 1 think 
^hat in future his name should be mentioned in all articles relating to past expertments 

on ^'arble-flies. 

Setmour Hadwen, 
'Agassiz, B. C. 
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Megastigmus actileatus Swed., Introdoced into New Jersey from Japan. (Hy- 
men.) At different times during the past tew years, rose growers have complained 
somewhat, of the failure of Japanese Rosa mvltiftora seeds to germinate. Upon eol- 
lecting samples of the seeds and keeping them under observation, it was found that 
they were heavily infested by a member of the Torymidtz, which was later identified 
by Mr. GiraulA through the courtesy of Dr. L. 0. Howard as Megastigmus aatlmlu 
Swed. The larvm of this genus are known to live in the seeds of plants and C. R. 
Crosby in “A Eevision of the North American Species of Megastigmus” (An. Em. 
Soo. Amer., vol. 6, No. 2, pp. 155-170, June, 1913) states that this species was reared 
from rose seeds at Ithaca, N. Y., and that in the collection of the U. S. National 
Museum, there is a series of specimens reared from rose seeds imported from Peking, 
China. He also reared specimens from rose hips received from Germany. In order 
to determine definitely if the species was being imported into New Jersey from Japan, 
samples of Rosa muttiflora seeds were taken from nearly every shipment consigned to 
the State during the spring of 1917. After keeping them nearly fifty days, parasites 
emerged from all of them about the latter part of May. The larva appears to destroy 
the entire interior of the seed leaving nothing but the hard outer covering. 

Harry B. Webs, 
New Brunsmcl', N, J, 

Migration of Danaus archippus. Miss Joanna Carey writes from T.a Junta, Colo- 
rado, that on April 26 a “cloud of butterflies” arrived at that place, at about 5.30 in 
the evening. They seemed to be carried before a very hard wind which was blowing 
from the east or northeast. Great numbers were to be seen later on the grass, trees 
and sidewalks. Two specimens sent are both males. 

T. D. A. Cockerell. 


A Correction, Line 2,5, page 260, vol. 10, No. 2, Journal cl Economic Entomology, 
should read "larva! of the three probable parasites” instead of “larvae of the three 


parasites probably.” 


Wm. P. Hayes. 



JOURNAL OF ECONOMIC ENTOMOLOGY 

omCIALORGAN AMERICAN ASSOCIATION OF ECONOMIC BNTOM010GIST5 

AUGUST, 1917 


The edilow will (h*tikfully receive news items and other . c , . 

P.P.™ b, „ublUh.d, « .a, „ pc«ibla, i. .1 "“Tj “ 

butions, al least, should be in the bands of the editor the 6w rf the monrh «ontn* 

C,a.rih«.o.. ««.pply fortb. „ ,',rp!Sbk BoS-' 

..p ami may b. pbtal.«l by .pto at «.t. Tha Kc aip. „f .|1 p,p,„ 

Separates or reprints, if ordered when the mAnuacriot is forwirdAd «, * 1 ^-. » 'T 7 

,„ppM aatbora at the Mlcia* ™te.: “ " " "" 1 » 

Number of pages 4 g 12 !6 

Priaapabuadred 52.00 54.25 55.00 53 50 111 00 

Addiuonal huadredi .30 . 60 90 so 200 

Co.a-a aiiitably pHntad pa drat paj. anly. 100 oopita, 52.60. addilioaj kaadtri. 5 7 s pi.a« 
«*m4. 5.75 par boadrad m amall otdeia. to 00 larsar oaca. Folio rcpnnta. lha’unaot Wdad 

paje. (M oaljUlOO. Catp*,.char8a.eil.amall caaea. Sbipioaa.by paraal poat. a,p„a.or Ire'S 

‘udirePteo. ^ 


.Jipplied or practical entomology Ls so obviously that phase of ento- 
luologj- which is useful or of immediate value that further definition 
appears unnecessary. Numerous efforts being made to con,«erve and 
morcase the food supply and natural resources of the nation lead us to 
liuestion seriously whether our entomology is sufficiently practical to 
measure up to the present needs of tjie day. There have been during 
the last few months various efforts to bring the practical applications 
of entomology more closely home to the fruit grower and the farmer. 
The letter, the circular, and the printed sheet have been used freely, 
and yet it is probable that some of the most effective work ha.s been 
accomplished through county or other local agents with more or less 
of an official standing. The county agent has served as both the eye 
and the interpreter for the entomologist, reporting upon develop- 
oients m the field, and personally explaining and supervising preventive 
and control measures. The right man in the field can undoubtedly 
swomplish much in bringing about a better handling of the insect 
Piobicni, since most farmer's are much more favorably inclined toward 
5 tactful discussion and demonstration than a more or less lengthy 
letter or bulletin giving directions for procedure. 

The value of this work must depend in large measure upon the 
possibility of anticipating insect injury. The first year under such a 
I’Ssteiii cannot begin to be as successful as later ones Ireeause it is very 
rttncult, in fact almost impossible, to anticipate local developments 
"rtliout some previous experience. -Moreover, the significant features, 
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entomologically speaking, of one season differ from those of another 
and it is only through careful study extending over a series of years 
that the scientist and the field worker can cooperate in a highly effieiem 
method of reporting and disseminating information, involving, as this 
does, discrimination between the vital and the comparatively unim- 
portant, stnd the forecasting of developments. The present season 
has demonstrated more fully, perhaps, than any other during the last 
twenty-five years the profound influence which seasonal conditions 
may have upon certain insects. These modifications can be forecast 
in only a general way and are bound to be changed within compara- 
tively narrow .limits by local variations. 


Current Notes 

Conducted by the Associate Editor 

Mr. Frederick Knab has been elected a fellow of the Entomological Society of 
America. 

Mias loa L. Hawes, S. B. Simmons College, 1917, has been appointed assistant in 
the library of the Bureau of Entomology. 

Mr. E, C. Cotton, Elyria, Ohio, has been appointed Chief of the Bureau of Hcrti* 
culture of the Ohio Department of Agriculture. 

On June 5, Dr. A. L. Quaintance and Mr. E. H. Siegler of the Bureau of Entomology 
visited the Connecticut Agricultural Experiment Station, New Haven, Conn. 

The Bureau of Entomology has received word that the Zoblogical Record, Regent’s 
Park, London, N. W., England, has temporarily suspended publication, owing to the 
war. 

Mr. Arthur Gibson, Assistant Dominion Entomologist of Canada, and Mr. K. .M. 
Schalck, Assistant to the State Entomologist of Illinois, recently visited the 
Lafayette, Ind., Field Station of the Bureau of Entomology. 

Mr. B. A. Portw, a graduate of the Massachusetts Agricultural College, has been 
appointed to assist R. A. Cushman in the study of hymenopterous parasites of ciccid- 
nous fruit insects and wDl be stationed at Wallingford, Conn. 

The last legislature of Connecticut increased the appropriation for general ^vo^k 
against insect pests from SS,000 to 812,000, and for gipsy and brown-tail innth sup- 
pression work from $21,000 to $40,000 for the next biennium. 

According to Science, Professor D. L. Crawford of Pomona College, Claremont. 
Calif., has been appointed Professor of Entomology in the College of Hawaii, Hono 
lulu, H. L, for a period of three years, beginning in September 1917. 

On June 6, Dr. L. 0. Howard, Washington, D. C., Dr. T. J, Headlee, New Bruns- 
wick, N, J., and Dr. W. E. Britton, New Haven, Conn., attended a nieetiug of tbe 
National Malaria Committee at the Hotel Biltmore in New York City. 
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Mr. Louis A. Stearns, graduate of Ohio Wesleyan Univcrsitv ns- a. , ,- • 
versify, has been appointed for temporary work on insects as carrier, of di es 
cooperation with the H. J. Hein, Company and the Bureau of Pi" td'Tv It 
Madison, Wis. 

The section on Deciduous F™it Insect Investigations of the Bureau of Entomology 
has recenUy established a field station m WaUingford, Conn., and will take un 
study of the tent caterpiUar, the apple maggot, and certain other fruit insects Mr 
E. H. Siegler is in charge. ' ' 


The following transfers have been made recently in the Bureau of Entomology • 
G. A. Runner from Southern Field Crop InvesUgations to Deciduous Fruit Insect 
Investigations, with headquarters at Sandusky, Ohio; A. B. Champlain Lvme Com, 
to Falls Church, Va,; E. H. Siegler, Washington, D. C., to Wallingfold C^n 


J. D, MitcheU of the Bureau of Entomology has begun an investigation of two rice 
insects which have caused very large losses in Matagorda County, Tes Both species 
arc new as enemies of rice. Together they have destroyed the greater part of forty 
thousand acres of rice, and threaten to spread extensively during the coming season 


On .lime 6, W. Dwight Pierce received the degree of Doctor of Philosophy from the 
George Washington University, Washington, D. C. The title of his thesis was “Com- 
parative Morphology of the Insect Order Strepsiptera.” The minors were “The 
Relation of Insects to Disease,” and “The Relation of Climate to Insect Life and 
•Activity.” 


Dr, A. G. Boving and F. C. Craighead, of the Bureau of Entomology, are very 
anxious to secure living adults of CorydaKs for anatomical purposes. It will be 
appreciated if any one who finds adults of the “Dobson fly” will send them alive (in 
small tin can) to eitfier Dr. Boving at U. S. National Museum or Nfr. Craighead at 
East Falls Church, Va. 


A series of meetings of beekeepers were held early in July at points in Vermont under 
the supervision of Dr. Burton N. Oates, now a Collaborator of the Bureau of Ento- 
mology. A similar series of meetings is being arranged in western Maryland which 
be attended by Kenneth Hawkins and 0. H. Cale of the Maryland State College 
«f Agriculture, now Collaborator of the Bureau. 


According to Science^ Messrs. George P. Englehardt, Curator of Invertebrates, and 
acob Doll, Curator of Lepidoptcra in the Brooklyn Museum, have, through the 
generosity of Mr. B. Preston Clark of Boston, undertaken an expedition to the plateau 
regions of southwestern Utah and Northern Arizona, and will give particular atten- 
lon to lepidoptera, small mammals and reptiles. 

^ One of the salient features of the initial number of the Emergency Entomological 
^^rvice issued May 1, is covered under the title "Bioclimatic Law as Applied tn the 
^^essian Ry, ” by A. D. Hopkins, Forest Entomologist, and is the first direct effort in 
^ application of phenologicai data to insect emergence and crop planting. (In- 
1"'nes and suggestions should be addressed t-o Dr, .A. D. Hopkins, Ferest Entomol- 
'^S'st, Bureau of Entomology.) 
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Subscriptions are being received from the employees o(^the U. S. Department of 
Agriculture for a fund of SI, 450 to be used in donating a fully equipped Red CruR« 
ambulance for use in Europe. This gives a very definite means for aiding in the 
important work of the Red Cross. The ambulance will be known officially as the 
United States Department of Agriculture Ambulance. Subscriptions should !)e 
sent to Mrs. H. S. Bishop of the Bureau of Entomology. 

The following have recently been appointed to the Bureau of Entomology: E. L 
Sechrist, Fairoaks, Calif., Assistant in Apiculture, Drummond, Va.; G. N. Wolcott 
special field assistant, sugar cane insects, Louisiana and Texas; Torbert Stack, Tiillu. 
lab, La,, K. B. McKinney, A. D. Bosley and F. G. Sorrells, Clarksville, Tenn., temp,), 
rary field assistants; H. J. Hart, Falls City, Neb.-; Dr. Burton N. Gates, Amheis' 
Mass., and G. A. Gale, College Park, Md., Collaborators; Miss M. A. MaeXab 
Clerk, Falls Church, Va. 

Prof. A. C. Burrill resigned last summer from the position of Assistant Eiitomnlo- 
gist of the Wiseonsm Experiment Station and Instructor in Economic EntoinoloK^ 
in the Agricultural College to become Entomolo^'st of the Idaho Experiment Station 
and Assistant Professor in the Zoology and Entomology Department of the Univer- 
sity of Idaho. This summer Professor Burrill is in charge of the new substation for 
entomological work, especially clover aphis, at Twin Falls, Idaho, the heart of the 
irrigated empire of the Snake River plains. . 

The following were visitors to the Bureau of Entomology during May: Dr. Burton 
N. Gates, Massachusetts Agricultural College, Amherst, Mass.; A. F. Burgess, In 
Charge of Moth Work, Melrose Highlands, Mass.; W. M. Mann, of Bussey Institu- 
tion, Forest Hills, Mass.; Fred Muir, Assistant Entomologist of the Hawaiian Sugar 
Planters’ Experiment Station, Honolulu, Hawaii; D. M. Rogers, Gipsy Moth In- 
vestigations, Boston, Mass.; W. F. Fiske, late of the Bureau of Entomology, who has 
recently returned from the British service in Africa. 

Charles Fuller Baker, A. M., Professor of Agronomy, College of Agriculture, Uni- 
versity of the Philippines (stationed at Los Banos, Philippine Islands), announces 
that he is taking a year’s leave of absence, and that for this year he has accepted, 
under temporary appointment, the post of Assistant Director of the Botanical Gar- 
dens at Singapore, in charge of experimental work in Tropical Agronomy, .\fter 
May 12, 1917, and until further notice, all correspondence should be addressed to 
him, care of Botanical Gardens, Singapore, Straits Settlements. 

August Busck, of the Bureau of Entomology, has returned from his trip to Mexico 
where he made a careBil examination of cotton fields on both sides of the Mexi<‘aii 
border in the Brownsville-Matamoros region without finding any evidence of the 
pink boUwonn. Neither was any evidence of infestation found In the district oppo- 
site Eagle Pass, Tex., but two Mexican plantations near the United States were found 
on which, considerable areas of <;ott»n had been planted with seeds imported from 
the Laguna district. There is every reason to anticipate, therefore, that in these 
fields the pink bullworm will develop this year. A very strict watch must 1)C main- 
tained, and whatever remedial steps arc possible will be undertaken in coiipcraiioa 
with the Mexican authorities. 


tailed August 20, 1917. 




